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From the Culture of Project to Spread
Creativity: Mutations of design as a
profession in the society of knowledge
Lorenzo IMBESI
Carleton University

Abstract
Along with the transition to the 'new capitalism', which may be variously defined as
cognitive, flexible, post-industrial or post-Fordist, we are experiencing a new productive
scenario since the Seventies of the last century, where innovation and creativity are rising
as key factors for competitiveness and come to be the capital for the production system to
open a new stage.
If the industrial capitalism of modernity required the manufacturing of big quantities of
physical products, the mutation of the role of industry and production, the globalization of
markets and the emergence of communication in every social occurrence are changing the
nature and the tools of design, while enhancing all the immaterial and creative features.
Creativity, namely the capacity of developing innovative and bold connections, turns to be
the driving force of an economy where experiences and services are more strategic than
tangible and durable goods.
Keywords: creativity, innovation, knowledge society, post-industrial era, design
profession, lateral thinking
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Lorenzo IMBESI

Introduction
Among the many aspects characterizing the great shift connected with the crisis of the
industrial production and the rise of the service industry and finance, we may name the
twin processes of globalization and dematerialization of the economy along with the
growing extension of the markets, and the increased importance of the technical-scientific
and symbolic-cultural components, which come to act as a locomotive of innovation.
Namely, the transition from a model of social organization based on the large production
of hard goods for mass consumption and organized through the vertical integration of
industrial work, is moving towards a pattern based on the distribution of services and
knowledge, structured on international, transnational or sub-regional networks. This event
should be considered as the crisis of the paradigm of the economies of scale and the
emergence of new models of flexible accumulation.
Beside this framework of macro-economic transformations, there is no doubt that the 'old'
manufacturing capitalism is called to a great change in order to face the dual challenge of
market globalization and dematerialization of value. In this context, the growing
importance of innovation and creativity represents a crucial resource to accompany the
production system towards a new standpoint.
The category of creativity now takes on a particular significance that refers to the process
of differentiation of quality of companies, as well to the strategies of differentiation of
competitors, to open new niches and segments of excellence. As a result, the creative
sector embraces all those intangible actions related to research and those distinctive
capabilities both in production and market, which would bring the company increasing
their performances in quality rather than in quantity. Even if the recent global crisis of the
markets may call this into question, still people are willing to pay a different price to get
citizenship in the consumer society, while comparing to the old 'industrial' alternatives.
What is the epistemological relationship between design and creativity? What are the
characters of the rising creative practitioner? How are new technologies and media
changing the professional profiles and the tasks for young designers? What are the new
forms of creative entrepreneurship?
The paper is a theoretical contribution, developed through an interdisciplinary net of
references from a research and didactic experience for a Master in Interdisciplinary
Design at Carleton University, aimed at focusing the revision of the social role of project
with the rise of spread creativity and the relating change in education and practice.

Crossing Concepts
The notion of ‘creativity’ is potentially current in many different of fields: from artistic and
scientific production to everyday life: as a matter of fact, creativity consists in the capacity
of capturing the relationships between ideas in a new way or in formulating intuitions
which are far from the habitual or consolidated schemes of thinking.
Creativity is often employed for terms like ‘ingenious’, ‘genius’, ‘invention’ which refer to
an ability which is hard to classify. At the same time, creativity signals the current
importance and value of ideas in all fields and the increase of the number of the
specialists of creativity within the production and circulation of symbolic goods. For this
reason, creativity takes the risk becoming a word to be filled with diverse contents or a
void meaning. The end result is a complex archipelago of connotations and associations
according to the different relations and positions the notion of creativity is able to develop.
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As an example, in psychology creativity is referred to open thinking and concerns the
‘divergent’ set of thinking opposed to the ‘convergent’ or logical thinking, aimed at the
only possible exact solution, while the divergent or productive set of thinking is directed in
discovering and inventing original solutions, opening unforeseen directions. At the same
time, creativity is tied to the right hemisphere of the brain, the one that controls emotional
and artistic behaviour, based on visual codes, on the representation of images, on
assonance and free association. Even in non-positivistic epistemology, the creative
process is considered fundamental for the elaboration of an adequate theory of scientific
discovery. The idea of M. Polanyi that true knowledge cannot be formalized into rules, but
that it is tacit or unexpressed, has influenced many studies on enterprise organizations.
As a result, brainstorming comes to be a technique of group creativity, used to find ideas
to solve a problem, as to create new products and we may find it employed for
advertising or for management.
Besides, creativity as attitude is founded on the capacity of raising issues, of being
amazed. Then, creative processes are characterized by flexibility, consisting in examining
different solutions to a problem; by fluidity, in other words the frequency and ease with
which a number of ideas are produced; by the elaboration and the adjustment of an
efficient strategy in the solution of a problem, while weighing and choosing the available
opportunities. All of these characters appear as algorithms of scientific research, but they
aren’t significant only to this.
Creativity, indeed, overpasses the boundaries of science and holds a privileged area in
the realm of art: we may state it is the fruit of intellectual ability and it is related to the
basic traits of personality, as attitudes and traits tied to character. Gestalt psychologists
consider the very nature of thinking as creative, because it does not take a picture of
reality, rather it gives an interpretation to it. Thinking means to drawing connections and
combining given factors, in order to discover new relationships, which may be effective in
finding a solution to a problem. This entails flexibility and invention because being
creative means assigning a different function to an object which is recognized for a
specific function. Again, gestalt psychologists refer to the true and proper creative act as
insight, or sudden intuition. Insight, however, is not pure intuition but it implies the
capacity to understand which relationships come to be between the elements of a
problem.

An Attitude to Innovation
Another way to investigate on creativity is in terms of lateral thinking, which is a definition
coined by E. De Bono (1992). In his analysis, lateral thinking comes to be opposed to
vertical or logical thinking, while indicating an indirect approach, or more precisely, an
observation of a problem from a different point of view, as an alternative to the sequential
logic resulting from obvious considerations. Lateral thinking looks for alternative points of
view. It is a fresh, significant, and exciting way of looking at things.
To highlight the possible connections between creativity and design I shall refer to a
number of inventive paths: the design of an object may come from its multiple uses; as
well from the transfer of an object, or a material, or a technology, giving way to a sort of
détournement, to shift it into another universe. Furthermore, the process of designing
may start from the suggestion of a form, a gesture, a material, whether it be traditional or
smart. The quotations and the narrations can be as numerous as the designers: but what
defines their ‘creativity’ is its growing into and focusing on a precise design method that
obviously shifts according to the changes in society, in technology, in economy, in
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aesthetic sensibility, in imagination, in communication. It is a different way of seeing
things, born from the ability and the desire to dream and design new worlds.
Among the many definitions of creativity, I would like choose the one developed by the
mathematician H. Poincaré for its simplicity and rigor at the same time: ‘creativity is
combining together existing elements with new connections that come to be useful’. The
categories of ‘new’ and ‘useful’ root creativity in society and history, in invention and
communication, in rationality and play. They are connected to the human and social
dimension of the project. They go beyond the existing rules to add another rule to be
shared. They connect disorder and order, intuition and method. As in the notion of the
incorporated mind of the radical cognitivism, logical and creative don’t oppose nor
exclude each other and invite us to envision an idea of knowledge and project in which
opposite terms may coexist together.

Blurring the Disciplinary Borders
Design seems to look outside itself without recognizing any “hard” and “pure” disciplinary
border, while always developing a hybrid way of looking to reality. This is due to its proper
nature of being ceaselessly “in-between”, while dealing with knowledge and techniques
from other disciplines, taking them into everyday life and translating into scenarios,
communication, real and virtual artifacts, rather than elaborating its own principles
(Imbesi, 2009a, b, c, 2010a, b).
Design always had the power to build relations with technology, materials, but also
innovation, social practices and therefore its cultural evidence: then its specific complexity
constantly implied a spread net of theoretical and methodological contaminations flanking
design thinking through time. If innovation has to face the unknown, often hybridizing
different factors and making connections which seem unlikely, design challenges the
disciplines, while opening given structures and blurring the recognized borders of
knowledge, often falling beyond the conventions.
Design develops a structurally open field, which is at the same time flexible and has no
fixed rules or inner need to be defined too rigidly in its various divisions. While
contaminating skills and practising cross-fertilization, Design displays a large capability
through creativity to allow perceiving diverse and unexpected connections of ideas. In
addition, similar to the methodology of science programs, the proper way project design
operates is interdisciplinary and is out of the strict logics of the fields, playing out that kind
of "thinking differently" from which innovation occurs.
This is precisely for its character of being a boundary or border field, which captures and
uses knowledge and techniques from other disciplines, carrying them into everyday life
and translating them into worlds, real and virtual artifacts, action programs,
communication, as well as developing its own tools.

Moving on Lateral Tracks
If we may consider interdisciplinarity the capacity of connecting different disciplines from
a specific disciplinary standing point of view where to launch links outside of the borders,
the way transdisciplinarity works is eccentrically and unconventionally hybrid while it does
not recognize any disciplinary border while breaking any conservative and predictable
limit of given scientific field. The way transdisciplinary research works is overpassing and
invading the given scientific bodies to elaborate tools, skills and languages which are
extraneous each other, in order to develop new tools, skills and languages and therefore
to follow innovation to suit a specific goal or to explore a new idea. The result is always a
different and new body which cannot be compared to the former disciplines: the suffix
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‘trans-’ explains a process of transformation and change which cannot keep any scientific
identity in their previous shape and body.
This is the way Design often operates in research: while it doesn’t have a ‘hard and pure’
disciplinary body, it blends and mixes together with other fields it encounters, while
developing new forms of knowledge. It doesn’t translate languages or idioms, it changes
the languages and the idioms in order to always meet a different position and at the end
the result will be a new language or idiom.
Furthermore, the position of Design facing other fields of knowledge is never direct and
straight forward, but asymmetrical and sideward, often seeming even unorthodox and
illogical.
According to the theory of the ‘lateral thinking’, what seems not logic in terms of a
‘common’ logic, it may actually rather follow a different logic, which is often the one of
perception (De Bono, E., 1992). As previously mentioned, lateral thinking allows to
identify the predefined tracks where the vertical thinking moves, in order to reach new
ways helping us to escape from any given track and then being more creative and
innovative. As the vertical thinking is logical and selective, while selecting ideas, lateral
thinking is better generative and has the task to generate new ideas and concepts. Again,
if vertical thinking is logic and sequential, the lateral one is more explorative and is able to
make jumps, but at the same time the lateral thinking do not replace the vertical, but on
the contrary it is able to embody it. Rather than refusing, lateral thinking welcomes and
accepts, it is inclusive and not exclusive: it relates to the logic of ‘and’ rather than ‘or’.

Knowledge at Work
Along with the raise of the knowledge society, we are experiencing a unique condition
where the creative labour of the mind is now coming to be considered the key workforce
to generate value (Pine, Gilmore, 1999; Rullani, 2004). Looking back to the old “industrial
era”, labour was reduced to an activity producing material goods while developing a form
of social ethics (i.e. the effort of crafting by hands), its own value was proportional to the
time spent for producing an object. Currently, according with the immaterial investments
in the assets of knowledge, thinking and producing are becoming the same thing and we
can state the hegemony of immaterial labour to create value (read: intellectual, scientific,
cognitive, relational, communicative, emotional) (Gorz, 2003).
This can be considered as a result of the computerization of industry, also featuring an
increasing number of processes and places of production and leading to the
transformation of each work duty into the constant management of fluxes of information.
The old idea of time as a value for manufacturing material goods is not anymore viable: if
anything may be produced anywhere at low costs, then the quality of coordination and
networking become valuable. While the material manufacturing is pushed at the periphery
of the process of production, the heart of creating value becomes the immaterial work
based on the knowledge of its human resources.
Knowledge comes to be the feature which qualifies the human capital of any enterprise
and project, namely the characteristics of humans to be smart and creative, to have
imagination and experience and furthermore to flexibly respond to the different situations
may occur. At this end, the intelligence of knowledge covers a wide spread variety of
capabilities, ranging from judgment to open-mindedness, to the attitude to assimilating
new concepts and combine with further information. Then, anything may count to
increase the human capital of the enterprise: motivation, innovation, social competence,
attitude to respond to challenges, imagination, personal involvement. It seems that
behavioural qualities may count even more than professional qualifications to state the
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quality of the service: these can be acknowledged as the characteristics identifying the
provision of a personal service, namely an immaterial work which is not possible to
quantify with a number, nor to formalize or to objectify (Gorz, 2003).

The Industry of Creativity
As noted Enzo Rullani, intangible does not mean invisible, evanescent or precarious
(Rullani, 2004). The value assigned by the user/consumer to the intangible quality of an
object does not come by chance, nor it is the result of a lucky accident. On the contrary, it
originates from an organized system of collective intelligence, creating and multiplying the
value of the meanings assigned to an object (Levy, 1999). This may be considered the
“factory of the immaterial”, which produces the symbols and the knowledge associated
with the object, while combining expertise, significant investments, creative imagination
and ability to communicate (Rullani, 2004).
As an example, along with the “system of fashion” there is not only the art of a designer,
but a well organized and very expensive "factory", which gives meaning to the clothing
items produced and sold at prices far from their material content. Also, behind sport,
gastronomy, entertainment, aesthetic taste and, in general, the media of social
communication, there is a system aimed at producing emotions, participation, and
happiness (Gilmore, Pine, 1999).
Again, Rullani (2004) displays with numbers and percentages that the only industry still
endlessly growing in times of crisis, is the factory of the immaterial, in terms of employed
workers and economic relevance.
Post-Fordism is then characterized by technology, skills and high flexibility, which induce
labour practices and organization of production to be flexible. Then, it is a model of
organization identified by a mix of professionalism and ability to networking specialized
production units, in order to combine various benefits without risking production fail. The
new factory operates outside through subcontracting, outsourcing, developing the tertiary
sector, integrating research and design to maximize the rapidity and inventive response
to the market, while adopting the model of the integrated factory.

Hybrid Products
In our changing world, which is under the dominion of market and competition, operating
through projects becomes the way to organize work and to think about innovation. There
are no rules and models, but networks and sets of values, which require the ability to
redefine its objectives in an flexible way. Thus, innovation acquires the logic of research
to increase the complexity of the market, the diversification of the world of goods, the
multiplication of the behaviours of society.
Design happens to be a complex process able to solder together scientific ideas and
technical experience: it is a stream of concepts, models, objects, methods, but also
imaginary. It is the creation of the new: new languages, new ways of seeing the world or
even preserving it. The objects of design involve a kind of surplus to their being an
integral part of the experience economy, while going to generate new forms of space and
ways of living our environment. Therefore, the new objects of design open to new
languages and critical thresholds, which may also call into question the ethics and
envisage new ways of being.
Nowadays, Design has expanded its territories of action and developed its methods to
the point to constitute a complex and cross-border field, which introduces a vast
collection of objects, disparate disciplinary traditions, inventive projects as well as highly
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specialized researches. It turns into service design, namely the drawing of maps, routes,
product strategies, management. It is design connected to communication and fashion
design. Furthermore, it develops into urban design and planning of micro-environments,
both real and virtual. It is the product itself to become hybrid: in order to have visibility, it
must be a product of communication, a product-image, a product-service, a productevent, which plays a central role not only in the evolution of society, but in the
development of taste and individual and social habits. The transition from the old
"industrial design" to a "360 degree Design" has led to the multiplication and expansion of
its fields of expertise. Then, today product design turns to be communication and
strategic vision: we may find fashion trends, but also ethics, eco-compatibility, exhibit, at
the same time what is made to last and what is ephemeral.
As per the density of its factors, Design takes the complexity of being a total social fact
and thus it has a central role in the on-going changes of complex societies, between
global and local. Design can be declined in plural terms, where the specializations are
multiplying and are increasingly more sophisticated and contextual. Conversely, this
opens to a plurality of languages and methodologies, which interact and make the Design
field even more pervasive and articulated.

Redeeming the Consumer
Nowadays, more than ever, innovation should be considered the way to thinking to
problems, while covering extensively the organization of production, consumption,
society, but at the same time it has the power of creating imaginary and narratives. Then,
it happens that beauty and utility are flanked by the economic and the symbolic
dimension.
Design has taken from the art the role of making the world more beautiful in the process
of aestheticization of everyday environments and cities. Moreover, it has taken position
characterizing critical thinking, such as improving the organization of society and the
quality of life, while extending to the emotional aspects and to affections.
According to this, for some years an interdisciplinary line of study around the customer
experience, has resulted between marketing and design with its roots in the researches
on consumer behaviour and design services. In particular, in marketing and economic
research, the term 'experiential' receives consecration in the early eighties by Holbrook
and Hirschman (1982), which define the composite nature of the experience of
consumption where the rationality and functionality often coexist with the more emotional
and hedonic dimensions: emotions and knowledge cannot be anymore separated.
Even more, the postmodern perspective emphasizes the subjectivity of the processes of
consumption, while undermining the assumptions of the unique functional rationality of
the consumer. Blurring the opposition between goods and services, such as between
products and processes, consumers and producers, the definition of consumption is no
longer confined simply to a mere act of destruction or use of things. On the contrary, this
is an area where we see the human personality and his identity, according not only to the
logics of the mere utilitarian function, but also to the affective and relational sphere.
Furthermore, the fundamental principles of the experiential paradigm are formalized by
Gilmore and Pine in 1999: at this end, they define the experience economy as the current
phase of economic development, following the industrial economy. In their perspective,
experiences are the most advanced form of production of value through the management
of economic activities such as performances that emotionally engage the customer.
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Experiences can be embodied in business events which Design has the ability to stage
while engaging the personal records of the customers in order to push them to come
back again. For Gilmore and Pine, the rising share of value connected with experience
would induce production to "experience your things" ("ing the thing: any good can be
inged"), while focusing on the experience that customers may entertain while using their
products. (Gilmore and Pine, 1999).
Likewise, Experience Design highlights the cognitive value related to the use, the practice
and the observation, if not relevant to the simple emotional dimension.
In addition, the cognitive dimension comes to be central in enriching a person's inner
experience and its moral, intellectual and cultural life. Thus, the life of the person and his
actions, memory and social relations are included in the multi-dimensional concept of
experience.

Designing Experiences
Along with the rise of the interest on the consumer experience in economy and
marketing, a new focus of Design about the discourse of everyday life is emerging
through the study of the experiential and emotional growth of the consumer subject (De
Certau, 1990). Therefore, all aspects of cognitive artifacts become primary against their
prehensile characteristics, in order to establish a form of awareness, learning, or simply
reflection. Therefore, design research comes very close to the approach adopted by
narrative artifacts such as films, novels or paintings, whose final form is 'invisible',
because it is hard to measure numerically, or through the purely functional dimension, if
not through its experience.
Then, Design ceases to deal just with the mere aesthetics of the shape of objects, to start
taking care of the aesthetics of processes, up to identify itself with the process (Semprini,
1996). Experience Design draws not only the shape of the devices, but above all the
quality of the relations they generate: then, every process is the basis of a special
aesthetics connected with a specific practice or being in a particular situation. This should
be considered as a basic principle for 'developing meanings': given a message, its
meaning is not independent from language, the code or the medium used to
communicate it (McLuhan, 1964). Every 'machine of meaning', namely any experiential
artifact (i.e. a chair, a book or a movie) requires a different type of cooperation from the
subject/user in order to come into operation and start meaning. Thus, the cooperation of
the subject/user involved within the Experience Design is essential because the intensity
of his participation in any activity come to be crucial to describe the experience we gain.
As a result, more than just producing useful and functional artifacts, Design becomes a
creative process for the development of meanings through the customer experience and
the designer himself acts as a consumer in order to understand the behaviour connected
with the final product.
The practice of design come to be revolutionized through the shift from being an activity
aimed at the development of a shape finalized to the object itself, towards a complex
process involving a composite framework of subjects. Namely, the entire elaboration
doesn’t seem anymore to end with the aesthetics of the form, which would just involve
only the classical technical skills of the designer, moreover takes into consideration also
the consumer and his competence, and then creativity comes to play a new important
role for motivating and collaborative networking.
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Riff-Raff
If the culture of project used to proceed through a deterministic process of problemsolving with a set of tools which are made just for the object to study, creativity used to
play with riff-raffs, waste materials at his disposal, while embodying the character of the
bricoleur.
At this end, Claude Lévi-Strauss wrote in "La pensée sauvage" (1966): "the bricoleur is
capable of performing many different tasks, but unlike the engineer, he does not submit
them to the possession of raw materials and tools expressly conceived for the realization
of his project. In fact, his instrumental universe is enclosed in a short space and the rule
of the game becomes always adapting his limited equipment of heterogeneous tools and
materials he has at his disposal. Namely, this set is not directly related with the project he
is developing at the moment, nor indeed with any particular project, but it is the
contingent result of the opportunities the bricoleur had to renew or enrich his stock, with
the leftovers of other previous constructions or destructions [...]"
The bricoleur has a number of affinities with the approach of creativity to design: the
bricoleur is a character who hasn’t massive visionary projects, rather he affirms the
immediate everyday life, finding local solutions and reworking casual resources. While
lacking of the appropriate tools to the case, then being closer to a consumer rather than a
professional, he has to rely on his creative intelligence with opportunism, in order to
respond to new contexts and without any given answer.
Often through the experimentation of experiences of self-production, an alternative and
spontaneous space for design emerges, while developing critical knowledge.
At this end, a good image comes from Robert Pirsig who stated in "Zen and the Art of
Motorcycle Maintenance" that there are two types of motorcycle-repair: the classic and
the romantic. The classic one, when facing a part to repair or replace, consults the
catalogue of the manufacturer company and then order the part to replace; while the
romantic one, for example, may cut a strip of tin from a can of beer and then do the repair
perfectly. Both will be satisfied and the result is the same, but the mindset is very
different. The first is a neurotic, the second is a narcissist. The first is dependent from
others, the second, the romantic, is a bricoleur, who is free thanks to his art of getting by.
Here, he has to rely on tactics of diversion or instinctive tricks, often simulating and
playing with ambiguity. Not being able to have his own space, he has to move on an alien
territory, operating with the surprise, developing the characteristics and potentiality of the
territory, discovering its interstitial self-reliance and unexpectedly rearranging its
organization.
With his local attitude to the project, the bricoleur is close to the approach of the
consumer, who may use his creativity to give answer to everyday matters. Unlike the
professional, the bricoleur is experimenting the reality he has to deal without the
appropriate tools and ends up to make innovation through his ideas, rather than solve the
specific problem he was focusing on. It is the experience in first place to become
relevant, rather than the final outcome, the trip rather than the final destination, the
process rather than the product. In the place of ‘Problem-Solving’, we may say the design
approach of the consumer/bricoleur is ‘Idea-Making’.

From Problem-Solving to Idea-Making
Creativity is then becoming a tool to manage those experiences which are connected with
the scenarios of the products, where all the immaterial and narrative values turn out to be
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even more important than the utility of the objects themselves. If the ethics of the modern
project would have to strictly pursue a form following the rational function, then purifying
the act of designing from any cultural or tacit expression of an idea; the creative action
takes more into consideration the wider connections which would come from the
management of an idea, in order to generate a wider scenario. Along with the transition to
the post-industrial era, we are experiencing a shift from “problem-solving” to “ideamaking”.
Beside the economic and productive processes of transformation, creativity is
increasingly taking the place of the category of project, as it was conceived in the
industrial era. Previously, ‘creativity’ simply referred to an ability which was in some way
employed in Design, now it has become a keyword with a higher ranking. It has turned
into a process in which the project is present and has various forms and applications, but
is now relegated to a secondary role. So, we have moved from a culture of the project, in
other words the organized study of the possibilities for implementing an idea with the
tools and resources available, to scattered and spread forms of creativity which involve
abilities of invention and innovation in experimenting or solving specific situations, rather
than taking on a meta-universal utopian dimension for definitive solutions, or planning
complete macrosystems.
In the modernist era, the so-called “culture of project” used to supervise every stage of
production to positively be in charge of the manufacture of material goods. It seems like
the time the work of the designer was involved in the achievement of permanent
solutions, as it has been during the overall of the 20th century, is now coming to an end.
The designer is no longer able to cover the entirety and complexity of the project: now he
has to take part of collaborative networks of characters, where each segment supplies a
contribution to the final result. Then, the designer covers specific sections to solve
specific issues and is loosing the control of the entire product "from cradle to grave".
The increasing complexity of design and the skills involved in our contemporary products,
require not only a wise executive direction, but moreover the management of complexity
and a wider involvement of skills. Then, the professionals of design are not the only
characters implicated in the development of any products, but also we may state the
presence of expertise in management, marketing and advertising, skills on new
technologies and materials, and so on.
Along with the increasing success of the knowledge society, the creative practitioner
takes the role of 'mediator' as he acts simultaneously as a translator of social practices,
languages, needs, social knowledge into economic value, but also as a translator of
economic instances into social and cultural practices, especially in the field of fashion.
This is an intermediate function that often ended up producing the indeterminacy of the
professional profiles and the difficulty of defining and regulating its relationship with the
company. Its status is therefore hybrid and ambiguous, while creating value through the
production of innovation and change (of contents, images, technology).
The rise of the spread creativity and the revision of the social role of project, has an
influence with every aspect of the practice and the education of the designer.

Creative Multitudes
When analysing the rise of the category of creativity in every process of production and
design, an important social phenomena to take into consideration is the mass entrance of
a significant number of young people into the so called creative professions. This is an
important shift which is changing the aura and the role of the professionals themselves,
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while changing their elite status. In fact, while in the past we could count only a limited
number of greats, which were at the same time universally renowned for their
masterpieces to stay in the annals of the history of design and who can be still
recognized as founders of schools of followers, on the contrary along with the
contemporary rise of the widespread creativity, the new generations seem to be
characterized by a larger number of minor figures.
If we consider that the design practice is now fully treated as data processing in which the
electronic brain plays a central role in every segment of employment, accessing to a
computer and its related applications also means accessing to the tools of the project and
then becoming a potential designer. As we may state a form of democratization of the
design tools and technologies for production, designers ceases to be a professional elite,
to become a "mass profession" that expresses itself in the management of processes
rather than products.
As a result, the designer seems to have taken off the clothes of the positive hero, who
creates unique shapes for the salvation of society: this should not be considered the
depletion of his mandate, rather his mutation. We may state a widespread demand of
design emerging on behalf of the service economy, consisting primarily of intangible
factors and creativity, which opens the field to new dynamics and objectives. At the same
time, it is important to remove the representation of the creative work from the simple
image of a purely artistic/aesthetic activity and thus avoid to melt the professional
characteristics of creativity in the vast sea of knowledge work, without any internal
differentiation.

The Creative Consumer
With the entry of new technologies of communication into production, the design
practices are subject to a great change in their processes and approaches: as a
consequence, few of the old controversial dichotomies brought to us from the conflict
between art and serial production, such as the contradiction between original and copy as
absolute values, come to an end. The notion of creativity comes to be the bond tying
together artistic expression and functional utility, while interlacing the wide spread variety
of expertise which come from the use of the new technologies and open up to new
languages.
The now achieved democracy and horizontality of technologies bring closer together the
character of the producer with the consumer: they both can potentially own and easily
handle powerful technologies, while giving way to the notion of productive consumption
(namely, you produce products and meanings, while you perform an action of
consumption).
A different role for the consumer towards production is not completely new: this was
already recognized by Karl Marx, who did understand his influence along with the
processes of transformation of products into goods for consumption (Marx, 1970).
Nevertheless, it is more recently that Gilmore and Pine put the direct and active
involvement of the user at the centre of the process of creation of the products through
the category of ‘experience economy’ (B. J. Pine, J. H. Gilmore, 1999). Furthermore, it is
Alvin Toffler who created the oximoron of the ‘Pro-sumer’, which is an hybrid character
merging together the producer and the consumer (Toffler, 1980). Producers and
consumers are combining their roles and activities: the consumer joins within the
production process as an external worker of the factory, while contributing to the cocreation of the products and the cultural/economic value, even if he is not aware
(Codeluppi, 2008).
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Collective Negotiation
The upcoming character of the Pro-sumer, which has been described above, rather than
creating a form from a primary raw material, works by manipulating the forms and the
languages already in circulation, through practices of productive recombination and
conversion, while drawing from an ever-expanding and accessible catalogue. Rather than
creating new forms, he better re-uses and re-works the existing ones, while creating new
aesthetics.
As a result, we come up with objects in-formed by other objects and then concepts of
originality (namely, being at the origin of) or even creation (creating something from
nothing) are slowly fading. In this new cultural landscape, the twin characters of the
DJ/VJ and the programmer emerge, while taking the task of selecting cultural objects and
placing them into new contexts (Imbesi, 2009).
Again, the character of the designer changes through the different cultural scenario: the
philosophical and aesthetic ideology of originality was based on the exclusive work of a
"genius" creator, which in turn becomes the guarantor from any cloning. Rather, each
object that seems to be "given" or "created" from nothing, it is the result of an open
network of references that makes it a cultural product. Namely, it should be considered
the product of a collective heritage which has been involved somehow in its physical and
cultural construction, while integrating earlier creations as well as future perspectives,
through practices of interpretation and processes of negotiation. The designer is never
alone in his individual expression, rather he is part of a larger network along the
organization of his work and taking advantage of a wider collective intelligence and the
related cultural interactions (Levy, 1999).

Conclusions: Tricksters
In mythology, the image of the trickster is associated with a deity who plays the role of an
anthropomorphic animal or human being with marked deformity. At the same time, he has
a special ability to deception and, with tricks and subterfuges, he always manages to
solve snapshot situations with personal profit. He is a character who has no great
ambitions and visionary projects, rather he affirms the banality of the immediate everyday
life, finding local solutions and reworking casual resources. While lacking of the
appropriate tools to the case, with opportunism he has to rely on his creative intelligence
in order to respond to new contexts and without any given answer. Here he has to rely on
tactics of diversion or instinctive tricks, often simulating and playing with the ambiguity.
Not being able to have his own space, he always moves on an alien territory, operating
with the surprise, developing the characteristics and potentiality of the territory,
discovering its interstitial self-reliance and unexpectedly articulating the organization. It
may be considered as an art of arranging the space to make it inhabitable through
configurations which are never final.
The figure of the trickster well reflects a recurring theme in contemporary Design
production, which rather than focusing on structural or all-encompassing solutions, it is
interested in the small gestures and rituals that surround us, while crossing a minor
population of objects which are able to discover the extraordinary within the ordinary
sphere. Through the experimentation of self-brand experiences, an alternative and
spontaneous space emerges re-working the spectacular official production, while
developing a critical knowledge, but which is not able to produce a real unitary and well
organized project.
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Thus, the position of the trickster gets closer to the game played between the designer
and the consumer, while tracking together active areas of re-appropriation by rearranging
the elements of the everyday environment through actions of contamination, deformation,
alteration. Then, game and consumption are rehabilitated as primary activities contextual
to Design, as well as to production. It is the game of the products that Design is able
suggest with Dadaist irony as a strategy of diversion from the common idea of objects,
which creatively implies ironic traps.
Playing with deception means not recognizing the rules of the game, or rather inventing
new ones every time, and mobilizing areas of creativity, as it happens with lateral
thinking. The trickster does not recognize any external rationality, rather he is able to
move inside it, while appreciating the hidden qualities and including elements of
interference and collision within the operating mechanisms in order to desecrate any
aura. At this end, Michel de Certeau (1990) observed the microphysics of everyday
objects which are hidden within the folds of disciplinary powers, as well he noticed the
emergence of a dispersed and horizontal activity after the economy of production, which
is not expressed with its own products, but with ways to use that rearticulate what the
system offers. Consumption practices would contain a value of creativity able to produce
new meanings, to develop forms of knowledge, to multiply areas of reflection and release
a form of power for Design.
At the same time, Design watching everyday life gives a creative interpretation to
unpredictable gestures and behaviours, but capable of an ability hidden in the ordinary
use, while identifying the possible developments with new ideas that can reload the
gestures of everyday life with new meanings.
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Abstract
Today`s society is increasingly opposed to wicked problems, such those concerning social,
health or environmental issues. To handle these complex challenges in a holistic and
sustainable way we need more innovations to deal with their multiple impact. D.schools
have developed a specific human-centered training that enables students to deal with
wicked problems (Rittel, 1973) and to come up with innovative ideas for these type of
problems. The educational goal is to enable students via a design thinking process to
become future innovators. We suppose that an important element of the education is to
address the student´s creative self-efficacy. Our observation at the Potsdam and Stanford
d.schools shows evidence that creative self-efficacy can be mediated by methods, trained
tools and via specific settings, such as working within multidisciplinary teams in an open
space, etc.. We surmise that creative self-efficacy is a cornerstone for the personality of a
future innovator. In brief, building on Bandura, creative self-efficacy refers to one’s own
believe in his creative abilities. Without this belief we cannot even try to ideate, develop or
implement a service or product, nor will we innovate. To check in a quantitative way if
creative self-efficacy is really significantly addressed in d.school training we measured this
skill at D-school Potsdam with a nine items questionnaire.
In this paper, we discuss the results of a longitudinal study over eleven months. The aim is
to gain insights into whether d.school education adresses creative self-efficacy, and if so,,
are there changes regarding student´s creative self-efficacy with a design thinking
education at the School of Design Thinking in Potsdam (D-school)?
With this aim in mind, this study is a first step on this promising way to contribute to the
discussion on how to train a future innovator.
Keywords: design thinking, design thinking education, D.schools Potsdam and Stanford,
creative self-efficacy, questionnaire
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1. Introduction
Design thinking methodology as taught in d.school education aims at fostering abilities,
for instance in meta-professional learning and creativity. ‘Design Thinkers’ are trained in
understanding and creatively transforming cross-domain knowledge as well as
integrating different expert domains in creative problem solving processes. A core claim
of design thinking education is to build up a person’s trust in tackling problems and to be
able to deal with uncertainty. This trust in the one’s own creative capability within a
uncertain setting is called creative confidence at d.schools. The importance of creative
confidence in design thinking has been made clear by David Kelley (2010), founder of the
design agency IDEO and one of the ‘fathers’ of d.school educations, who stated that
design thinking rather evokes creativity than creating it:
„To me, design thinking is basically a methodology that allows people to have confidence in their creative
ability. Normally many people don't think of themselves as creative, or they think that creativity comes from
somewhere that they don't know—like an angel appears and tells them the answer or gives them a new idea.
So design thinking is hopefully a framework that people can hang their creative confidence on. We give
people a step-by-step method on how to more routinely be creative or more routinely innovate. (…) And
design thinking is basically a method that allows people to have confidence in their creative ability.“
Interviewed by Carl von Zastrow, 2010.

Also Rauth et al. (2010) identify through an interview-based study creative confidence as
the main learning d.school teachers want to impart. They developed a model illustrating
the hypothesis that design thinking is a learning model towards creative confidence. Via
learning a range of methods and by internalizing the design process, certain mindsets
are built and this leads to creative competence and creative confidence.
Creative confidence seems to be essential for future innovators. Via gained insights –
based on interviews in d.school context – Jobst et al. (2011) identified five crucial skills of
an innovator´s personality. These are open mindedness, t-shaping, empathy, dealing
with ambiguity and creative confidence. Maybe the most promising of these skills is
creative confidence. The skill creative confidence is promising in the context of
innovations and has not yet been scientificially developed. The term creative confidence
describes the same phenomenom as self-efficacy (Bandura). Self-efficacy in short refers
to the belief in one´s own abilities in a domain-specific context which at d.schools is a
creative one (creative self-efficacy). Bandura mentioned four sources of self-efficacy,
which are enactive mastery, verbal persuasion, psychological as well as affective states
and social learning. Via transferring Banduras sources of self-efficacy observing d.school
education, it is obvious that creative self-efficacy is addressed by d.school education. In
the upcoming paper The Faith Factor (Jobst et al., 2012) propose to use creative
confidence and creative self-efficacy as synonyms, that allows to build on a elaborated
concept with validated measurements.
The question remains whether a design thinking education at d.schools mediates or
fosters creative self-efficacy. In self-efficacy research there are exisiting questionnaires to
build on (Jerusalem&Schwarzer, 1999), There is research done in the field of creative
self-efficacy (Tiermey&Farmer 2011, Gong, 2009) in spite of that we could not build on a
questionnaire addressing creative self-efficacy in students within a design, nor design
thinking context.
The following definitions refer to what the questionnaire measures
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2. Definitions
2.1 Self-efficacy
In this paper, we work with Albert Bandura’s concept of self-efficacy. Bandura defines
self-efficacy as follows:
„Perceived self-efficacy refers to beliefs in one’s capabilities to organize and execute the courses of action
required to produce given attainments.“
(Bandura 1997, p. 3)

Self-efficacy therefore supplies the necessary conditions for taking action under risk. If
we don’t expect success, we will not act or take risks. If we approach a creative problem
without substantiated optimism and confidence in our abilities, it is unlikely that our
project will end up being successful. Successful problem solving therefore is not only a
result of the amount of knowledge a person has already internalized, but, as Bandura
puts it, of belief:
”Beliefs of personal efficacy constitute the key factor of human agency. If people believe they have no
power to produce results, they will not attempt to make things happen.”(Bandura, 1997, p. 3)

This statement has fundamental impact, meaning that even if we are able to implement a
required action we already know about, we will perhaps not do it because we believe that
we lack the necessary capacity to succeed. Bandura puts this as follows:
„People’s beliefs in their efficacy have diverse effects. Such beliefs influence the course of action people
choose to pursue, how much effort they put forth in given endeavors, how long they will persevere in the
face of obstacles and failures, their resilience to adversity, whether their thought patterns are self-hindering
or self-aiding, how much stress and depression they experience in coping with taxing environmental
demands, and the level of accomplishments they realize.“ (Bandura, 1997, p. 3)

This clarifies that self-efficacy beliefs influence many motivational actions leading
cognitive and affective processes of human beings (see also Jerusalem, 2005; Satow,
2002). Self-efficacy therefore can be seen as a crucial precondition for coping
successfully with complex challenges in the most diverse fields, regardless of the real
individual level of skills.
However, Bandura defines self-efficacy as a general and non-area-specific concept and
thus applicable to diverse situations and indicates therefore that self-efficacy beliefs
might vary regarding specific areas. Building on this, the concept of self-efficacy has also
been applied area-specifically, in particular in the field of creativity by, among others,
Tierney&Farmer (2002), Gong (2009).

2.2 Creative self-efficacy
In this context, the concept of creative self-efficacy came up, as stated by
Tierney&Farmer (2002):
“Working from Bandura’s general definition of self-efficacy as targeted perceived capacity, we defined
creative self-efficacy as the belief one has in the ability to produce creative outcomes.“
(Tierney and Farmer, 2002, p. 1138)

To measure this described skill we started a study.
Based on earlier research we assume that d.school education might have an effect on
the creative self-efficacy of those who take part in a design thinking education at
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d.schools. To find out more we started a study to gain data and insights. hTe question
arises if a specific background of the d.school trained people may impact the mediation
of creative self-efficacy. Does someone trained in art understand the training better than
for instance a mechanical engineer? Does a certain number of internships, nationality or
gender have an impact one’s own creative self-efficacy? Does D-school education really
address all trained people independent of their experiences and other personal aspects?
Our assumption is that people who are older have more positive confirmed experiences
than younger people but we assume that D-school education addresses the creative selfefficacy of all D-school participants what background and pesonal aspects they might
have.
Therefore we formulated the following hypothesis.
Hypotheses 1
Student´s creative self-efficacy could be addressed by a D-school education independent
of team experience, age, gender, nationality number of university degrees, number of
internships and discipline background.
Hypotheses 2
The Design Thinking education at D.school in Potsdam has an impact in terms of
creative self-efficacy. The scores based on subjective post-test will be higher than the
(mid- and) pre-test scores and there will be an increase in creative self-efficacy.

3. Method
3.1 Participants
Participants were students, who took part in the D.school education in Potsdam. We only
included data of students who completed our questionnaire in all three points of
measurement. The sample consisted of 9 males and 10 females. The age of the students
ranged from 23 to 31 years, the average age was 26,44 (SD 2,39). The participants
came from 7 different countries, the German representation was the most numerous
(68,4%). Study areas of the participants appeared very interdisciplinary. There was no
study field, which was represented significantly more often than others. Most of the
participants said that they already had one university degree (73,7%), 5,3% had PHD
and 21,1% had currently no university degree. The majority of students declared that
they already had team experiences (73,7%; moderate team experiences 26,3%).
Furthermore 52,6% of the participants had already done two internships in their previous
careers (15,8% had done one internship, 15,8% had done more than two internships,
15,8% hadn’t done any internship).

3.2 Materials
Our questionnaire consisted of 20 items that were mainly taken from the literature, but
also formulated by the authors to meet our specific purposes. The measurement of
creative self-efficacy (9 items) was based on the self-efficacy scale by
Jerusalem&Schwarzer. This one-dimensional scale of 10 items originally capture the
personal conviction of to successfully mastering difficult and critical demand situations.
High internal consistency for this scale is proved – Cronbach’s Alpha varies between .80
and .90 in German samples. The scale was slightly modified to highlight the creative selfefficacy. Bandura stresses the influence of self-efficacy on a motivational level. We are
interested in observing that with a change in motivation whether the creative self-efficacy
score also changes. The extrinsic and intrinsic motivation for the participation was
measured with three items per scale (6 items).
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D-school education addresses multidisciplinary teams and we are interested to know
more about the role and impact of being an experienced teamplayer for the development
of creative self-efficacy. To measure if participants see themselves able to work
effectively in teams, we designed a scale, consisting of five items. Additional informations
was also gathered by our questionnaire about student’s age, gender, nationality, field of
study, number of internships and university degrees as well as team experience.

3.3 Procedure
The D-school education in Potsdam is divided into two semesters: first the Basic Track
and second the Advanced Track. The first step of the process is a homework
assignment. For the second step a selection of applicants will be invited for a two-day
long so-called D-camp working on a Design Challenge. After being selected, circa 80
students with interdisciplinary backgrounds start with the design thinking education at Dschool. There were three times where we measured and handed the questionnaire out.
The first point of measurement was three weeks after the start of the first semester Dschool, the Basic Track. The second point of measurement was in the last week before
the end of the Basic Track (after four months), the third point of measurement was in the
last two weeks of the Advanced Track (after eleven months).
For this study the questionnaire was handed out for all three points of measurements to
the students during a regular D-school day in the normal D-school environment. After a
short description, students had the chance to ask questions, in case the purpose of the
test remained unclear. Because the questionnaire did not have a time limit, the time until
the last participant handed in his test took approximately ten minutes. Due to the huge
number of participants, we instructed the students to remain quite and stay at their seat,
in order to avoid distraction.

4. Results
4.1 Reliability analysis
The measuring of team performance, intrinsic and extrinsic motivation achieved a very
low degree of reliability. Therefore results from these scales will not be reported. The
creative self-efficacy scale based on the self-efficacy scale from Jerusalem und
Schwarzer achieved an acceptable to quite good internal consistency (Table 1).
Time of measurement

Cronbach’s alpha CSE-scale

1

.743

2

.806

3

.854

Table 1. Cronbach’s alpha for the Creative self-efficacy scale at all three times of measurement

4.2 Changes of creative self-efficacy scores over time
Several oneway ANOVASs were used to check whether students differ in their creative
self efficacy scores depending on gender, nationality, number of internships, different
fields of study and different team experiences. No differences could be explored at all
measurement points. In addition there couldn’t be found a significant correlation between
age and creative self-efficacy scores. Paired T-tests were used in order to assess
whether there were significant changes of creative self-efficacy scores over time.

Conference Proceedings

795

Birgit JOBST and Christoph MEINEL

Creative self-efficacy scores at the first measurement point correlated significantly with
creative self-efficacy scores at the second measurement point (r=.531, p<.05). But there
were no significant changes in creative self-efficacy scores (t(18)=1.023, p=.320). In a
second paired T-test changes in creative self-efficacy scores between the second
measurement point and the third measurement point were examined. It turned out, that
there was a significant increase in creative self-efficacy (t(18)=-2.620, p<.05). There was
also a significant correlation between creative self-efficacy scores (r=.549, p<.05).
Nevertheless, if one considers the whole measurement period, a paired T-test revealed
no significant changes over time (t(18)=-1.624, p=.122). Table 2 shows the means and
standard deviations of creative self-efficacy scores at all points of measurements. The
illustration represents the means visually.
Point of measurement

CSE means

CSE standard deviations

1

3,1287

0,3671

2

3,0417

0,396

3

3,2719

0,4103

Table 2. Means and standard deviations of creative self-efficacy scores at all three points of measurements

Picture 1. Means of creative self-efficacy (CSE) over time
CSE (1.point of measurement), CSEP 2. Point of measurement), CSEPP (3.point of measurement)

Besides an ANOVA with repeated measurements, five factors were calculated in order to
examine whether there were differences in creative self-efficacy scores over time
depending on age, natonality, gender, number of internships, team experience, university
degree, discipline background. No significant effects could be found.

5. Discussion
To better understand if design thinking education at D-schools makes a difference in
terms of student´s creative self-efficacy we conducted this study. A central point for
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d.school education is the assumption that the design thinking education at d.schools
adresses people in general with multiple backgrounds.
The first hypotheses is that student´s creative self-efficacy could be addressed with a Dschool education independent of their team experience, number of internships, age,
nationality, gender, university degree and discipline background. The results show that
there were no significant differences in D-school students in rating their own creative selfefficacy. There were no significant differences of creative self-efficacy regarding
discipline background, gender, age, nationality, number of internships, university degree
nor team experience. Whatever the age, gender, discipline background etc. there where
no differences in the creative self-efficacy score over time.
Our second hypotheses is that the design thinking education at D-school has an impact
in terms of creative self-efficacy. The scores based on a subjective post-test will be
higher than the (mid- and) pre-test scores and there will be an increase of creative selfefficacy.
The second hypothesis could not be confirmed because our hypotheses was that there
would be an increase in the creative self-efficacy score over time. We could show that
the graph from the first to the second point of measurement has not a significant but
rather a slight decrease. Within the second and the third point of measurement there was
a significant change in the creative self-efficacy score. If we look at the graph over the
whole time of the study there is a slight increase and this change is marginally significant.
This result is due to the decrease in the graph during the first and the second point of
measurement and this leads to a light increase over time. The second hypothesis is not
confirmed,but it could be that in future research with a bigger test group this hypothesis
could be confirmed.
For trial reasons we looked at the data and compared the 19 students who attended only
the Basic Track and we saw another pattern. The Basic Track students started with a
lower score of creative self-efficacy than the Advanced Track group. But at this end of the
Basic Track this group had a higher score of self-efficacy in comparison to the Advanced
Track group. We do not know the reason for this and further research is needed.
In addition, the reason that we could not find a constant development of creative selfefficacy could be that creative self-efficacy needs a specific amount of time to be
fostered. It could also be that the Advanced Track offers more creative self-efficacy
stimulation. Students might feel that they are not well enough equipped by design
thinking training. Therefore some students continue and attend the Advanced Track to
deepen their D-school experience.

Another explication for the results might be the factor time of both Tracks. The duration of
the D-school terms are not long enough to foster significant changes in one’s belief in the
own creative capacity. What should be kept in mind is that the Basic Track has only a
duration of four months with four different projects, one week, three weeks and six weeks
projects and the Advanced Track a further four months. In creative self-efficacy research
there are currently few studies on the development of creative self-efficacy over time.
At d.schools there is no evaluation in the sense that the students do not get marks.
Although for the test it had been announced at the beginning that participation at Dschool will not be graded and the tests were answered anonymously, in spite of that, we
supposed that there might arise a desire of the participants to rate themselves as more
creative than they actually are. This effect might be either consciously as a self-serving
bias (Miller&Ross, 1975) or unconsciously due to upward comparison using a group as
yardstick that is likely to score higher on creativity than average. The students could
similarly give an answer which they suppose is expected and thus they feel their answers

Conference Proceedings

797

Birgit JOBST and Christoph MEINEL

are socially required. A further explication is that the scale of the questionnaire (1-4) is
too small and that there is a ceiling effect, meaning that there is no possiblity to rate the
own perceived creative self-efficacy as high as it is perceived.
The absence of significant differences in the pre- and post-test test might be due to
several reasons. Some words in advance regarding the selection process. The D-school
is open for students who passed the selection procedure. Students have to apply at Dschool and the first task is a homework assignment to hand in. If the homework is
selected, the student is invited to a two day long design thinking workshop the so called
D-camp. After being selected after the workshop, the students are invited to start their
design thinking education at D-school in the Basic Track. Within the first three weeks of
the Basic Tack there is a one week project and the half of the three week project, the
students participate in after the first point of measurement is finished. The moment of the
pre-test is after the D-camp and three weeks after the beginning of the Basic Track. It
might be possible that the design thinking education fosters creative self-efficacy very
early in the D-camp or later in the beginning of the Basic Track. It is possible that in this
period there is already a significant development of creative self-efficacy. This could
explain why there is a very early increase in creative self-efficacy and that this increase
has already reached the maximum limit at this point.
Another reason for the results could be that students are preselected by the D-school
assessment (consisting of a written application with a task to solve and a two day long
workshop called D-camp). Students who were selected after the D-camp and were
invited to take part at the D-school´s Basic Track might be only students who are already
had the traits of being creative self-efficacious.
This explication is fostered by the comparison with IT and medical students and the scores
of creative self-efficacy during the first point of measurement. We tested a small number of
medical and IT students to get a first impression of whether the creative self-efficacy score
might be different. By testing these two groups we saw in comparison to the D-school
participants that there was a significantly lower creative self-efficacy score in the first point of
measurement. Due to the number of participants we could not claim our first impression that
D-school students exhibit highly creative self-efficacy. To be able to build on this insight we
need to measure a larger number of participants in the future.

Study Limitations
The absence of significant differences in pre- and post-test results concerning creative
self-efficacy might be due to several methodological reasons. The sample of D-school
students was quite small so it was presumably more difficult to generate visible effects.
The amount of attention given to the test group as a whole was not sufficient. There were
a number of students who did not participate in all of the three points of measurements.
The instructions might be insufficient and the students could not understand what the
questions were about.
Additionally, the study did not show a constant development of creative self-efficacy. This
might be due to the fact that the questionnaire measures in a reliable manner but it might
be that the questionnaire did not measure the same features. Might be as well that the
measured construct is not creative self-efficacy. Another reason for the study result could
be that the measurement does not have a perfect reliability.
Another way to explain the results is that students who enter the Basic Track already exhibit
highly creative self-efficacy. This might be a reason that there were no significant difference
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between the measured time periods. This is supported by the data. As the scores of creative
self-efficacy show, there is already at the first point of measurement a high score of creative
self-efficacy. On a scale of 1–4 the score of the mean is 3.13.
In addition the questionaire is a subjective one and relies on self-rating. Self-efficacy
theory predicts that people will perform better when they believe they have the
skills necessary for success. This subjective questionnaire was our main instrument to
measure if students scored higher in creative-self efficacy after their participation in Dschool. The questionnaire is given before the selection process of the students, before
the D-camp or at the first day at D.school, to make sure that the student’s answers are
not socially-desired (Barton, 1958). In this case it could be that the students do not give
an honest answer, consciously or unconsciously. We chose to work parallel to the
subjective questionnaire, which is based on self ratings, for an objective evaluation of
creative self-efficacy.
We do not know if creative self-efficacy increases as well in the other disciplines nor if
students for instance from IT engineering, design or medicine have in comparison to Dschool applicants a different „level“ of creative self-efficacy. We tested only a few
students from IT engineering and medicine and there were indications of significant
differences in the creative self-efficacy score. Because we did not have a big enough
control group, we cannot make this claim.
After discussing the possible reasons for the results and the limitations of the study we
would like to now draw conclusions for our future research.

Future Research
Our study shows that there is a need for additional longitudinal research in the field. As
we discussed above, there are aspects to consider in further research. To be able to build
on the results we need to repeat the testing to gain more significant data.
A bigger sample group, more precision and a higher amount of points of measurements
would give us a better idea about the run of the curve to interprate. The same is valuable
for the other scales, such as team performance, intrinsic and extrinsic motivation, which
must be modified due to the inperfect reliability. In future research we expect deeper
insights when we check the relation between team performance and creative self-efficacy.
There were some indications in the data that there is a close relation between these two
areas.
The duration of D-school terms is not long enough to cause significant changes in one’s
own creativity. What should be kept in mind is that the Basic Track has only lasts four
months. Interesting goals for coming research is to check if it is really possible to change
the belief in one´s own creative performance in a short period of time, which was in the
study nearly three weeks. We will need more research with better adopted
measurements, more precise settings, a longer term and a bigger testing group to better
understand the skill in the context of design thinking education at d.schools. However,
there are as well some promising findings concerning the relation between team
performance and creative self-efficacy. We are convinced that that prospective research
could contribute to the discussion of mediating creative self-efficacy in teams of
multidisciplinary students.
In the future we have to give more attention to the test group and we will get to know more
the students and their motivation to (apply and) continue with the Advanced Track.
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Furthermore, we have to study and measure the Basic Track and the Advanced Track
separately. We have to add at least one more point of measurement at the beginning of
the Advanced Track. More points of measurements give a better understanding of the
development of creative self-efficacy if it be a graph or a curve etc.. Regarding the above
mentioned facts, we have to be careful in drawing conclusions about the collected data.
To be able to draw conclusions about a possible increase in the creative self-efficacy
effect during the design thinking education, we need to repeat the testing with a sufficient
number of participants of a test and control group, to really gain reliable insights.
It would be interesting to measure sample groups to compare the creative self-efficacy
score in the first point of measurement. The group should consist of other student groups,
for instance multidisciplinary design master courses, IT engineer Master courses, etc..
There were some indications that the D-schools students are significantly have a higher
level of creative self-efficacy than the small sample group of IT engineering and medical
students.
In addition to our two hypothesis we looked at the total amount of the data and found a
shared tendency among members of the students group who will attend the Advanced
Track. At the beginning of their design thinking education they are more creatively selfefficacious than the group of students who will only take part in the Basic Track. We would
interprete and label this first group “creative enthusiasts“ and the second one as “curious
creatives“ We will have to measure both Tracks and compare them to see if there is a
significant difference in the creative self-efficacy.
On the hand, the data shows that we have to rework the questionnaire. It would be
important to find ways to improve the reliability of the questionnaire. We will enlarge as
well the scale (instead of 1 to 4) from 1 up to 7 to make the scale more sensitive to
changes. On the other hand, we have to rethink about the adequate measurements in
d.schools contexts. We think that we could develop and add to the questionnaire
supplementary items regarding Banduras sources of self-efficacy. We consider Banduras
four sources of self-efficacy as an interesting approach to better understand how the
creative self-efficacy could be fostered by training.
In our study we measured „the whole package“ of d.school education. To better
understand which methods, tools, technics or settings are especially powerful in fostering
creative self-efficacy we plan to test, supplementary to a subjective questionnaire, some
promising methods, tools, settings etc. in small, but objective experiments.
This study is the first step on a promising future research path in learning more about how to train
an innovator´s personality.
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7. Appendix
Age:
Sex:

M

F

Nationality:
Field of study:
Have you acquired university or other degrees already? If yes, which?
Have you done internships since you left school? Where and for how long? List no more
then three.
Are you an experienced team worker?

 Yes

 Moderately

Not at
all true

1. If problems get in my way, I always find solutions for them.
2. I can always handle unexpected situations with my
creativity.
3. No matter what challenge I am faced with, I will solve it
successfully with my creativity.
4. I have the capacity to deal with creative challenges).

5. I have trust in my own creativity and I am therefore not
worried about any potential troubles that could arise in a
process.
6. As long as I strive hard enough, I always manage to find a
creative solution for difficult problems.
7. If problems arise that need a creative solution, I can handle
them effectively with my internal energy.
8. I will find a solution for every problem.
9. I can solve new and complex problems in a creative
manner.
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Hardly
true
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true

Exactly
true
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Abstract
The purpose of this study is to suggest a systematic use of metaphors for interactive product
design. To do this, we applied domain distance theory from cognitive linguistics to
interactive product design. Domain distance theory proposes two forms of distances: one is
within-domain distance or the degree to which two concepts occupy dissimilar positions
with respect to their own class or domain; and the other is between-domain distance, or the
degree to which the classes or domains occupied by the concepts are themselves dissimilar.
And it testifies that the good metaphors have large between-domain distance but small
within-domain distance because metaphors are more striking as target domain and source
domain are more dissimilar and easily understood when the properties of the target and
source are more similar. To discover the effects of the theory on metaphorical design, the
experiment was carried out with modified measurement methods of two forms of distances.
Stimuli for the experiments were a collection of nine interactive products with each
product’s source and target domains which were chosen by five industrial designers. The
rating of each interactive product’s aptness and comprehensibility was measured with the
product itself and between-domain distance and within-domain distance was also measured
with the comparison of the source and the target. The result from the experiment shows that
within-domain distance is negatively correlated with aptness and comprehensibility of
interactive products, while between-domain distance is positively correlated with aptness
and comprehensibility at a low level. Specifically, among four items of aptness, betweendomain distance is strongly correlated with how interesting the product is perceived
comparing to other three items of aptness.
Keywords: metaphors, metaphorical design, interactive product, domain distance theory
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Introduction
Metaphor has long been used in the design field. It is a powerful tool for designers, both
in the design process and within the products themselves. Despite the usefulness of
metaphor, much criticism has been leveled against the use of this device. Cooper (1995)
mentioned that designs based on metaphor are not only unhelpful but can often be quite
harmful. The criticism from design researchers such as Cooper regarding the use of
metaphor stems from two factors.
First, there are insufficient researches on how to generate metaphors and apply them to
design outcomes. During the process of searching for and applying metaphors, many
cases are determined by the designer’s subjective judgments rather than being based on
a systematic approach. Consequentially, instances of an improper design cause various
types of problems.
Second, metaphors are mostly utilized according to their surface attributes. The
meanings and functions of products or systems are delivered to users based on
appearance. This was very useful in the traditional view of products or systems; however,
the determination of the value of designs of products has changed from aesthetics and
usability to the holistic user experience. Moreover, as products can now be digitalized
and multi-functionalized, the surface attributes of a metaphor have lost their advantages.
Designers have been utilizing the surface attributes of a metaphor in their designs rather
than other characteristics of the metaphor because appearance features are easier to
use intuitively.
Regardless of the problems of using metaphors, they play very important roles in the
design process. Metaphorical design lets designers not only revitalize their creative
processes but also create more holistic products as well. For instance, physical interfaces
(Sheridan, 2006), a concept for creating natural interactions with digital products, contain
metaphorical processes. The key idea of a physical interface is to capitalize on humans’
familiarity with the physical world. By applying physical elements to an interface of a
digital product, the designer allows users to interact with the product more actively and
reduces their reluctance to use unfamiliar things. In addition, creative concepts or
inventions can be developed by metaphors. Erickson (1991) referred to metaphor as
giving meaning and structure to an undefined object, while Saffer (2005) said that if all
inventions come from the juxtaposition of two unlike objects, then metaphors are at the
heart of invention.
If accompanied by research to understand and utilize metaphors, metaphorical design
would be a critical method to solve the problems that current products have and to build
creative concepts and products. This study proposes basic standards and notions for
metaphorical design by exploring the nature of metaphors. Specifically, we determine the
relationships between the aptness and comprehensibility of the product and the manner
of applying metaphors to the product.

Related Work
Metaphors and interactive products
Design and metaphor
From the perspective of cognitive linguistics, in which studies of metaphors have taken
place, metaphor is defined as a means of understanding a conceptual domain in terms of
another conceptual domain (Lakoff and Johnson, 1980). According to the variety of
definitions of metaphor discussed in the literature, a metaphor is a way to understand
new things by conceiving of them in terms of things we already know (Saffer, 2005).
The types of metaphors utilized in the design field vary widely. Among them, classification
based on the symmetrical parts of the target and the source finds three types of uses:
surface mapping, structural mapping, and pragmatic mapping (Holyoak and Thagard,
1989). Surface mapping refers to the appearance features of the target corresponding to
those of the source. Structural mapping refers to the structural features of target
corresponding to those of the source, such as the structure of the usage process.
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Pragmatic mapping refers to the purposes or means of using the target corresponding to
those of the source.
In the design field, surface mapping is used the most. Surface mapping is used as a tool
for creating shapes in product design. For instance, the most common case involves
mapping the features of the form from natural objects to products. Surface mapping also
utilized to improve usability in interface design. A folder in Windows shaped like a trash
can helps users easily understand that the folder is for deletion. This increases the
usability of the system. However, the trend of products has changed from simple
functional products to interactive products, and the core value of design in a product is
not only efficiency of using but also the holistic experience. Thus, designing products with
only surface mapping in metaphor scarcely meet users’ needs.

Interactive products
The concept of an interactive product has been appeared in conjunction with the
digitization of products. The product interacts with the user with a cyclical process. That is
to say, a truly interactive product can be defined as a product which has a high
interactivity. The components of an interactive product are its function, interaction, and
form (Frens et al., 2003) (Figure 1).

Figure 1. The component of an interactive product
Source: Frens et al. (2003)

The components of an interactive product correspond with the types of metaphors used,
those being surface mapping, structural mapping, and pragmatic mapping. The form of
an interactive product has the features of its surface and the process of using an
interactive product has structural features. The functions of an interactive product relate
to its purposes or meanings. In this paper, the focus is on interactive products because
they can be employed the three characteristics of a metaphor.

Domain distance theory
With the shift from viewing metaphors as a simple linguistic expression to seeing them as
a fundamental part of human cognition, various studies of metaphor have been
conducted and many theories have been proposed. Among the theories, domain distance
theory (Tourangeau and Sternberg, 1981) from cognitive linguistics provides meaningful
insight about metaphors. According to domain distance theory, a metaphor is determined
by two distances between the target and the source: one is within-domain distance or the
degree to which two concepts occupy dissimilar positions with respect to their own class
or domain; and the other is between-domain distance, or the degree to which the classes
or domains occupied by the concepts are themselves dissimilar. For a good metaphor,
the between-domain distance should be maximized, whereas the within-domain distance
should be minimized. In other words, for the between-domain distance, farther is better
for emotional or poetic effects, while for the within-domain distance, shorter is better for
creating understandable mapping. The example sentences cited below are from the
Psychology of the Arts (Winner, 1982):
1. A wildcat is a hawk among mammals (small between-domain distance, small withindomain distance).
2. A wildcat is a robin among mammals (small between-domain distance, large withindomain distance).
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3. A wildcat is an ICBM among mammals (large between-domain distance, small withindomain distance).
4. A wildcat is a blimp among mammals (large between-domain distance, large withindomain distance).
In the first sentence, the comparison of impressions between a wildcat and a hawk is the
within-domain distance. The between-domain distance is the comparison of impressions
between mammals and birds (a wild cat belongs to mammals and a hawk belongs to
birds). With these types of sentences composed of various combinations of the two
distances, experiments were conducted to verify the effects of two distances on
metaphors in Tourangeau’s paper (1981). People were asked to rank the metaphors, by
reading such sentences, on scales of both comprehensibility and aptness. The result of
the experiment supported the hypothesis. A metaphor with a long between-domain
distance and a short within-domain distance was rated as most comprehensible and apt.
This indicates that employing a source from a very different domain can have interesting
effects and that making the source and target play similar role within their domains can
help people understand the meaning of metaphor. These findings have very meaningful
insights pertaining to metaphorical design. Domain distance theory can be applied to
interactive products to develop a systematic means of using metaphors because it
reveals the important characteristics of a metaphor and it compares not only the
dissimilarity of domains but the similarity of the features of the target and the source.

Study Design
Measures
An experiment was designed to discover the basic standards for the systematic utilization
of metaphors. We measured the values of aptness and comprehensibility of interactive
product samples along with two forms of distances in each samples based on domain
distance theory. Additionally, the methods of measuring each variable were modified to
match the characteristics of interactive products. The paragraphs that follow offer a
detailed explanation of how to measure the between-domain distance, the within-domain
distance and the aptness and comprehensibility of an interactive product.

The measurement of the between-domain distance
To measure the between-domain distance of an interactive product, we used the
semantic differential method (Osgood, 1957). The semantic differential method is a
typical way for the survey affective meanings of an object with bipolar affective adjectives
such as ‘young-old’. As a starting point for the measurements, we used adjective pairs
from a study that surveyed affective responses to product form (Hsiao et al., 2006). We
adjusted these adjective pairs to measure the affective responses to the impression of an
interactive product (Table 1).
Factors

Adjectives

Value

valueless-valuable, gorgeous-plain, cheap-expensive, low quality-high quality

Trend

contemporary-traditional, old-young, futuristic-nostalgic, analog-digital

Emotion

soft-hard, feminine-masculine, rational-emotional, delicate-rough
Table 1. Variables for measuring the between-domain distance

After collecting the set of adjective pairs, we conducted a factor analysis of the adjectives
and extracted the three factors of ‘Value, Trend, and Emotion’. These factors were used
as dimensions to form the three-dimensional space and the factor scores of served as the
coordinates. We could get the coordinates of the sources and the targets from nine
sample interactive products and could calculate the between-domain distance with a
Euclidean matrix with the coordinates of the source and the target. Figure 3 shows the
three-dimensional space, which consists of ‘Value, Trend, and Emotion’.
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Figure 2. Three-dimensional space of between-domain distance

The measurement of the within-domain distance
To measure the within-domain distance, we adopted a method of measuring the similarity
between two objects that involves identifying matches with respect to representative user
scenarios (Carroll et al., 1988). The key factor of identifying matches is expressing them
in the context of user goals and scenarios. A goal-directed scenario is composed of task,
method, and appearance. Task refers to what people do (goal and sub-goals); method
means how tasks are accomplished including their component procedures, actions and
objects; and appearance refers to the look and feel of the physical elements of the
domain (Carroll et al., 1988). These factors are very similar to the three aspects of an
interactive product, which are its function, interaction, and form. Based on the
correspondence between of these features, we measured the within-domain distance by
comparing the similarity of two scenarios – one from the source product and the other
from the target product.
Carroll identified matches for all three factors of a scenario; however, we measured the
distance while only comparing one factor of a scenario in this paper. Unlike the traditional
views of metaphor, the current view admits asymmetry between two domains.
Considering that the interactive product samples selected for use in the experiment were
designed conceptually rather than for mass production, we also admit asymmetry in the
two domains for the interactive product.

The aptness and comprehensibility measurements
In Tourangeau’s domain distance theory, various sentences were used as metaphors to
measure the aptness and comprehensibility. Those sentences were composed of terms
with different combinations of distances between the targets and the sources. In the
experiment in Tourangeau’s paper, subjects rated the metaphors on two scales, labeled
‘Hard-Easy’ (with higher numbers indicating that the metaphors are easier to understand)
and ‘Slow-Fast’ (with higher numbers indicating that the metaphors are understood more
quickly) to measure the comprehensibility of the metaphors. The subjects also rated the
metaphors on four scales, specifically ‘Good-Bad, Apt-Not Apt, Interesting-Dull, and LikeDislike’ to measure aptness. In the experiment, we used the same scales to measure the
comprehensibility and aptness of metaphors; however, we replaced sentences with
interactive products as metaphors.

Participants
Thirty-four subjects who were all undergraduate or graduate students participated in the
experiment. Gender was nearly balanced across conditions (18 males and 16 females).
We recruited subjects who had not studied design and who were not design majors, as
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students could introduce bias into the judgment of products if they have been exposed to
the sample products in advance.

Samples
A workshop with five industrial designers was held to collect and analyze the interactive
products for the experiment. To minimize the level issue of the products, the interactive
products were collected from four major world design competitions: IDEA (USA), iF
(Germany), Red-dot (Germany), and Good Design Award (Japan). Twenty-five interactive
products with metaphors were gathered and extracted each product’s target and source
domain. After that, five industrial designers met to define the forms, interactions, and
functions of the target and source products. During this process, the sixteen interactive
products were excluded due to the problem of defining sources and nine interactive
products with metaphors were selected as stimuli for the experiment (Figure 4).

Figure 3. The samples of interactive products with metaphor
Source: 1. Hono, www.metaphys.jp
2. Broom Broom Magic Broom, www.red-dot.de
3. Muji CD player, www.muji.com
4. Green CD player, www.inewidea.com
5. The Ball Player, www.ifdesign.de
6. R-1 Radio, www.idsa.org
7. Zipper Speaker, www.ifdesign.de
8. Ziplamp, www.yankodesign.com
9. Shake, www.red-dot.de

Procedure
The experiment consists of three parts: measuring the between-domain distance,
measuring the within-domain distance, and measuring the comprehensibility and aptness
of the products. In each session, we randomized the order of the questions to prevent the
order from affecting the result. One to four subjects participated in the experiment at the
same time, and the entire experiment took about 30 minutes.

Results
To validate the questionnaire, we conducted a reliability test of the questions before
analyzing the data for the result. This test showed that all of the questions were reliable.
After the test, the measurement results of the between-domain distance, the withindomain distance, and the comprehensibility and aptness of products were derived by
calculating the means of each factor.

Between-domain distance results
Figure 4 shows the result of the between-domain distance of interactive products.
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Figure 4. Between-domain distance of ten products

The between-domain distance of ‘Shake’, which has a source of a maracas and a target
of an mp3 player, showed the greatest distance. People felt the significant differences
between a maracas and an mp3 player in trend and value factors. By contrast, ‘Ball
Player’ has the least between-domain distance, which has a ball mouse and an mp3
player as a source and a target. This is because the differences between the target and
the source in emotion and trend factors were not large.

Within-domain distance results
Figure 5 shows the result of the within-domain distance of the interactive products.

Figure 5. Within-domain distance of ten products

The within-domain distance of ‘R-1 Radio’ was much longer than that of ‘Ball Player’ and
this difference have an important meaning. Both products adopted a mouse as the
source, and the targets are also similar, those being an mp3 player and a radio. However,
within-domain distances between R-1 Radio and Ball Player were quite different. This is
because the use of the structures of a mouse and an mp3 player are similar whereas the
usage structures of the mouse and the radio are not similar. When using a mouse and an
mp3 player, we search and select, but in case of a radio, selection follows automatically
according to the searching action.

Comprehensibility and aptness results
Figure 6 and Figure 7 show the result of the measurement of the comprehensibility and
aptness of the interactive products.
The values for the comprehensibility of the interactive products were found to be quite
similar. However, the means for the aptness measurement of the interactive products
were very different. The result of the sub-factors showed differences as well. Among the
sub-factors, ‘Good, Apt, Interesting, and Like’, the value of ‘Interesting’ was highest. R-1
radio had an especially high mark for the value of ‘Interesting’, but the mean of aptness
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was lower than that of other products. This shows that a product without a proper
usability or functions cannot be a good product, even if it has an interesting point.

Figure 6. Values of comprehensibility of ten products

Figure 7. Values of aptness of ten products

Figure 8. Values of sub-factors in aptness of ten products

Correlation analysis results
Table 2 shows the correlations among the product values and two forms of distances
based on the raw data. The between-domain distance and aptness show a positive
relationship at a low level, while there is little relationship between comprehensibility and
the between-domain distance. The within-domain distance is negatively correlated with
the aptness and comprehensibility.
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Between-domain Within-domain
distance
distance

Comprehensibility

Aptness

Between-domain d. 1

-.377**

.095*

.170**

Within-domain d.

-

1

-.260**

-.347**

Comprehensibility

-

-

1

.349**

Table 2. Correlations between product values and distances
**. 0.01 significance level

The result of the correlation analysis showed that the two forms of distances both have
correlations with aptness. To determine the specific relationships, we analyzed the
correlations among the four items of aptness and the two forms of distances (Table 3).
Good

Apt

Interesting

Like

Between-domain d. .059

.142**

.219**

.200**

Within-domain d.

-.333**

-.232**

-.326**

-.300**

Table 3. Correlations between the four items of aptness and distances
*. 0.05 significance level, **. 0.01 significance level

As a result, the between-domain distance had correlations with how interesting the
product is perceived the most among four items of aptness, whereas ‘Interesting’ was
least effected by the within-domain distance. In contrast to the result of between-domain
distance, the within-domain distance was correlated with the properness of the product
the most in terms of its purposes and functions.

Discussion
Implications for design
The utilization of the between-domain distance
It was found that the between-domain distance affects the interesting part of the products.
This arose because if we search for sources that are far away from the target domain, it
becomes possible to adopt unusual attributes from the source domain. We can develop
interesting products by making the between-domain distance long on the basis of three
components: value, emotion, and trend. However, a long distance between the target and
source domain is not related to the creation of an appropriate products. If the target
product adopts attributes from an unfamiliar area, there is a high possibility that the
purpose or function of the product cannot be delivered to the users. Control of the
between-domain distance on the condition of maintaining the similarity between the
attributes of the target and the source product would be good strategy when designing
products with interest and aptness.

The utilization of the within-domain distance
The within-domain distance serves to create an appropriate metaphorical product. It
contributes to creating a proper product that meets its purpose and functions by mapping
the suitable attributes of the source to the target. If designers search for sources based
on similarity of the functions, interaction, and forms of an interactive product, the withindomain distance would be shorter and an appropriate product will likely be created.

Interactive product design based on domain distance theory
The most important part of metaphorical design is how to generate and select metaphors.
As the result of the experiment demonstrated, domain distance theory offers a solid
standard for using metaphors when designing interactive products.
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A design process based on domain distance theory is as follows. The first step involves
searching for sources with attributes similar to those of the target product. Among the
collected sources, the second step involves selecting a certain source with a relatively
long between-domain distance and a short within-domain distance. In other words, a
source far from the target domain should be selected, and it should have function,
interaction, and form characteristics similar to those of the target as well. After that, the
target product designed by selectively mapping attributes of the source. With this design
process, designers can develop interactive products with metaphors more systematically
rather depending on the subjective judgments of designers.

Limitations
There are two limitations to this study. First, our participant pool was limited to college
students. Replicating this study with people of different ages, backgrounds, and cultures
is an important next step. Second, the combined effects of the between-domain distance
and the within-domain distance on aptness and comprehensibility are not revealed due to
the different ways of measuring the two forms of distances. If two forms of distances
could be measured in the same way, we could understand their effects more accurately.

Conclusions
Metaphors help designers develop creative products and let users understand the
meanings and functions of products effectively. However, studies of how to utilize
metaphors in design process are not sufficient considering the importance of using
metaphors in design activities. Due to the nature of a metaphor, the metaphorical design
process is mostly tacit and hidden in design cases and is masked by the designer’s
personal experiences. In spite of these difficulties, studies of how to utilize metaphors for
design are critical to prevent the misuse of metaphors in the design process. Hence, this
study suggests systematical ways of analyzing metaphorical products and using
metaphors for interactive products based on domain distance theory. The findings
discovered in this paper are as follow.
First, through the application of domain distance theory to interactive product design, we
figured out that users find associations between a target product and sources from even
invisible factors such as meanings and structures of a product. This means designers can
adopt the way of interactions and meanings from sources to the target products without
users’ misunderstanding.
Second, we identified that users tend to have interests in an interactive product when
designers find sources far away from the domain of the target product and they also
easily understand the meaning and function of product when the function, interaction, and
form of the target product are similar to those of the source. Based on these findings, we
also proposed suggestions for interactive product design with metaphors.
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Abstract
The excess consumption of unhealthy snack foods by children and young
adults has been shown to increase their rate of development of obesity, as
well as decrease their likelihood of meeting current U.S. nutritional
recommendations. Nutritional messages on snack food product labels have
been traditionally evaluated almost exclusively from the perspective of the
verbal content of the message. While such messages are important for
communicating factual information, they do not address the potential
significance of the visual qualities of that message in appropriately
communicating with the target audience. The visual properties of the
nutritional messages are critical in their ability to immediately create a
sense of importance, trustworthiness, and social acceptance by the target
audience. The role of design factors on snack packages is not well
researched, particularly from the standpoint of influencing selection and
snack food choice in children. The objective of this research is to examine
the role of typography, images, brand and health messages, and stylistic
treatments with regard to their ability to impact the visual communication of
packages to children ages 9-13. From these design variables, the
“preferred-selections” of these children were identified. In addition to
gaining information about the role of these design variables on children’s
decision-making process, the role of health and nutrition messages were
also evaluated with regard to their impact on children’s decision-making.
The ultimate goal of this research is to develop a health communication
strategy for snack packages and to develop a methodology for tailoring
messages to children ages 9-13 that encourages the selection of healthy
snack food options.
Keywords: package design, children, health communication strategy
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Introduction
Childhood obesity is a complex problem with no single causative factor (Anderson and
Butcher, 2006). However, one important behavioral factor is the increased consumption
of calorie-rich snack foods and beverages, which are estimated to contribute one-fourth
of the daily caloric intake of American children (Piernas, C. & Popkin B., 2010). Such
snacking choices also significantly increase the likelihood that young Americans will not
meet nutritional recommendations (Zizza et al., 2001, Frary et al., 2004, Sebastian et al.,
2009). Food packages are a form of communication that provides an opportunity to
connect with the audience to convey information that persuades food selection (Roberto
et al., 2007, Robinson et al., 2010). While some research suggests that health and
nutrition information on food packages has little effect on product selection in children,
research about marketing healthy and nutritious foods to children is lacking. A
contributing factor is that few healthy and nutritious food products are marketed
specifically to children (Story & French, 2004, Batada & Wootan, 2007). Furthermore,
marketing campaigns often serve to undermine parental control and positive eating
behaviors by encouraging children to select foods “specially-tailored” for them and to be
in charge of their food choices (Nestle, 2006). Additionally, there is relatively little
research on how emotion and perception influence food choice in children and if it is
possible to increase selection of a nutritious food by associating it with fun, enjoyment,
great taste, and trendiness (Folta et al., 2006).
While existing research suggests that taste is paramount in influencing food selection by
children, little is known about what motivates their snack food selection (NeumarkSztainer et al., 1999, Story et al., 2002). However, the importance of taste is not
necessarily straightforward and can be manipulated by suggestion (Okamoto et al.,
2009). Research also suggests that product acceptability is significantly different in blind
taste tests when ingredients are not disclosed or when products are not packaged
(Wansink et al., 2000, Lee et al., 2006). Thus, there is a critical need to determine
whether improved package design can improve the perceived expectation of good taste
for “healthy” foods that are traditionally associated with a low-taste expectation.
Additionally, brand association and use of licensed characters appears to improve the
perceived taste of both healthy and junk foods, with a more pronounced effect observed
for junk food (Caswell & Padberg, 1992, Hawkes, 2010).
The visual elements of a food package are critical in their ability to create an immediate
expectation of taste and a sense of importance, trustworthiness, and social acceptance.
Food packages can be used both as a tool to communicate and to influence the
perception of the consumer. The importance of how a food product is perceived is often
dismissed, but it is vital for creating the expectation of a positive experience in the target
audience, which in this case is children. Hence, the package and message must both
convey health and nutrition information and establish the context for the product. This
context must be developed through an understanding of the target audience and their
priorities for it to be persuasive in bringing about behavioral change (Marquis, 2004). It is
also important to determine how messages influence (e.g., advertising of a “healthy”
ingredient) expectation and preference. Soy foods provide an ideal model for this
research because, while considered healthful, soy is generally perceived to have poor
taste, is usually avoided by the taste-conscious consumer, and is not typically marketed
to children.
The objective of this research is to examine the roles of color, typography, images,
messages, and visual stylistic treatments with regard to their ability to impact the
communication of snack food packages to children ages 9-13.
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The central hypothesis is that current nutritional messages on snack food labels do not
have a statistically significant influence on children’s snack food decision-making
behavior; however, it is further hypothesized that nutritional messages can be designed
that will positively influence healthy snack product selection in children ages 9-13. This
hypothesis is based on the impact of label messages to positively influence older age
groups.
This study seeks to address which design elements on snack packages promote snack
food product selection and how do the health/nutrition education messages affect the
selection of the snacks foods. First, a pilot study was conducted to identify factors that
affect children’s decision making processes. In this pilot study, visual and verbal elements
on snack packages were isolated in order to identify their role in children’s decisionmaking processes. The results of this pilot study will be used to create more complex
packaging prototypes for further study.

Research Methods
The research method used a survey conducted with computer-simulated images. The
®
SoyJoy brand was selected as the model for the snack packages that were used in the
computer-simulated images for the survey.
This study was approved by the Internal Review Board (IRB) at Iowa State University.
Since this study involved minor subjects, a consent letter from parents and an assent
form from children were both required for participation.
Thirty-four children ages of 9-13 and their parent were recruited for the survey using word
of mouth advertising, flyers, and a mass email. The parents were given a survey to
examine the relationship between nutritional value and package design on snack food
product selection; what influences their snack choices; and who has influence on
purchasing decisions. The children were given a separate survey on their preferences
with regard to a series of design variables on snack food packages. Before the survey,
children were given a brief orientation to clarify the purpose of the research and the
survey procedures. During the study with the children, parents were sitting in the same
room and were allowed to observe the survey. Any personal data that could identify
participants was not collected for this study.
As part of the children’s decision-making tasks procedure: five snack packages were
presented to each child in random order on a computer screen. Screen-based images
were used to remove package feel/texture bias and to allow for evenly sized packages,
thereby facilitating a more focused and controlled evaluation of the design elements. The
child was asked in an open-ended manner to select the package with contents they
would like to eat and explain why.
Figure 1 shows the package template used to determine each child’s color preference.
®
The colors presented are based on the existing SoyJoy snack bar packaging colors.
Children were asked to ‘select a snack she/he would like to eat.’ The selected color was
then removed from the selection series and the same question was repeated until there
was only one package left and no further selections could be made. The children were
also asked to explain why they selected each package and what kind of flavor association
they expected from the selected color. The child’s first color choice was then used as a
basis for the other package design variables. For example, if blue was the first color
selected from the entire series of colors, then a blue color bar was presented as a
backdrop for the other design variables for the remainder of the survey.
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Figure 1. Color Variables

Table 1 shows the design variables in the following four categories; type; image; health
messages; and visual style. Each category is broken down into five variables and each
variable is designed to identify children’s decision-making factors. The messages in B2
are “ Real Fruit, Whole Soy, All Joy,” the message in B3 is “BAKED WHOLE SOY,” the
messages in B4 are “Rich Fiber & Heart Healthy Soy Nutrients,’ and the messages in B5
contains all three messages.
Type Variables

Image Variables

Brand &
health Message

Visual Style

Normal weight (T1)

Brand name + Random
illustration (I1)

Only brand name
(B1)

Plain text + realistic
product (V1)

Bold weight (T2)

Brand name +
brand image (I2)

Brand name +
ingredient message
(B2)

Stylized text +
realistic product
(V2)

Bold + drop shadow +
embellishment (T3)

Brand name +
Photo realistic
ingredient (I3)

Brand name +
a marketing message
(B3)

Stylized text +
graphic brand
image(V3)

3D type (T4)

Brand name +
Photo realistic product
(I4)

Brand name +
a health message
(B4)

Stylized text +
cartoon character
(V4)

3D type + undulating
baseline (T5)

Brand name +
Photo realistic product +
ingredients (I5)

Brand name + a
health message + a
marketing message
(B5)

Plain text +
graphic brand
image +
cartoon character
(V5)

Table 1. Package Variables

818

Conference Proceedings

Tailoring Snack Food Package Design
to Children as a Health Communication Strategy

The study was equipped with audio taping capabilities and screen capturing was done
using screen capture software for the data analysis. The data was analyzed using SPSS
statistical software.

Findings and Discussions
Thirty-four children age from 9 to 13 participated in this study. Table 2 shows the
demographic information breakdown.

Age

Gender
boy

Total

girl

9

5

4

9 (26%)

10

3

5

8 (24%)

11

1

2

3 ( 9%)

12

5

4

9 (26%)

13

4

1

5 (15%)

Total

18(53 %)

16 (47 %)

34 (100 %)

Table 2. Participant’s Information

Thirty-five percent of parents always allow their child to buy their own snack foods at
school or at a grocery store, while forty-four percent of parents say they sometimes they
allow their child to buy their own snack foods, and twenty-one percent of parents do not
allow their child to buy their own snack foods at school or in a grocery store. Sixty-two
percent of parents answered that the packaging of snack foods will affect whether they
buy it. Seventeen percent of parents answered that the packing will not affect whether
they buy the snack foods. The remaining parents answered that price and flavor are more
interesting and sometimes the packing affects their purchasing decision but not always.
Sixty-two percent of parents answered that the brand name of a snack food affects
whether they buy and twenty-three percent of parents answered that the brand name of
snack food does not affect whether they buy a snack food. The remaining parents
answered that sometimes the brand name affects their choice of the snack food, but not
always. Eighty-eight percent of parents answered that nutrition and healthfulness are
most important considerations when they select snack foods for their children.

Color Variables
Blue was the most preferred color followed by green and red. Pink was the least
preferred color. Sixty-four percent of children picked green either as their first or second
choice (table 3).
n=34

Color

Green

Red

6 (18%)

12 (35%)

9 (26%)

4 (12%)

3 (9%)

Third choice

5 (15%)

9 (27%)

6 (18%)

11 (32%)

3 (9%)

Fourth choice

10 (29%)

2 (6%)

7 (21%)

9 (26%)

6 (18%)

2 (6%)

1 (3%)

3 (9%)

7 (21%)

21 (61%)

First choice
Second choice

Fifth choice

Blue

11 (32%)

10 (29%)

9 (26%)

Yellow
3 (9%)

Pink

1 (3%)

Table 3. Color Preference

Thirty-one percent of girls chose the blue as the first choice and thirty-three percent of
boys chose blue as their first choice. The data indicated that gender does not affect the
selection of the color blue. Nineteen percent of girls chose red as their first choice while
thirty-three percent of boys selected red as their first choice. Thus, the color red was
more preferred by boys than girls. Thirty-one percent of girls chose green as their first
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choice while twenty-eight percent of boys chose green as their first choice. In general,
girls’ color choices were more diverse than boys. All five colors were similarly distributes
among girls’ first choice while blue, green, and red were chosen by boys. None of the
boys chose pink as their first choice. Green is the most popular second choice among
both girls and boys. Thirty-eight percent of girls chose green as the second choice and
the same percent of girls chose red as their second choice. For boys’ their second choice
of color was diverse including pink.
These initial data indicate that the first color selected is most likely based on a child’s
favorite color. Boys tended to prefer strong colors such as blue, green, and red while
girls’ preferences were more diverse ranging from all five colors.
Most children surveyed answered the color association question with the name of a fruit
but some children also saw colors as they related to taste. Figure 2 shows the flavors that
children associated with the color blue. Fifty-six percent of children surveyed answered
that blue was associated with blueberries. With regard to yellow, forty-one percent of
children identified the flavor as lemon; while twenty-seven percent of children associate
yellow with bananas.

Series1, Vanilla,
1, 3%
Series1, Dark
blueberry , 1, 3%

Series1, Almond,
1, 3%

Series1, Blue
juice, 1, 3%
Series1, Blue
Raspberry, 3, 9%
Almond

Series1,
No answer
, 4, 12%

Blue juice
Blue Raspberry

Series1,
Chocolate, 4, 11%

Blueberry
Chocolate
Dark blueberry
Series1,
Blueberry, 19,
56%

Vanilla
No answer

Figure 2. Blue color and its Flavor Recognition

Type Variables
Nine percent of children selected normal weight type and only three percent of children
selected bold weight type as preferred. Fifty percent of children preferred the package
design with bold weight and a drop shadow with embellished type (T3), twenty-six
percent of children preferred the package design with 3D type with an undulating baseline
(T5), and twelve percent of children selected the package design with 3D type (T4) as
preferred. Forty-three percent of girls chose each of T3 and T5 while fifty-six percent of
boys preferred T3 followed by twenty-two percent for T4. Girls are both interested in a
playful undulation in type and bold weight with embellished styles of type, while boys are
more interested in bold weight with embellished styles of type.
The reason for selecting the T3 package design varied, but children reported that they
responded to the visual elements that grabbed their attention. They stated the following
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reasons for selecting T3 (the number in the parenthesis indicated the number of children
who made each association):


The letters jump out at you, or popping (6)



The letters are cool (2)



Has more color than the others (1)



I can see it better (1)



It is joyful and has different colors (1)



It is more animated (1)



It is dynamic than the others (1)



Says “eat me” (1)



They all look pretty much the same (1)



I like this (1)

Image Variables
Fifty-nine percent of children chose the random illustration (I1) followed by the brand
name, realistic ingredients (I3). Their reasons for selection demonstrate how the children
are more affected by interesting or abstract graphic images than photographic images.
Gender did not affect the image preferences. None of the children chose the I2 package,
which does not include any illustration or photographs. These data demonstrate that most
children preferred playful, dynamic, and decorative packages over more simplified or
plain packages.
The reasons for selecting random illustration (I1) are as follows (the number in the
parenthesis indicated the number of children who made each association):


It just looks cool (6)



It has designs. Instead of showing the fruit it had the colors of the fruit. It's really
eye catching with the dark colors swirling around (3)



Gives expression and I can tell it's blueberry (1)



It is pretty (1)



I like the design on it (1)



It looks more enjoyable (1)



It looks the biggest (1)



Different colors and flair (1)



Out of the ordinary, may not say flavor, so it's a mystery to try out (1)



It looks like it has chocolate in it (1)



It looks like something that would surprise to you (1)



It is more attractive (1)
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Healthy messages
Fifty percent of children preferred the package with a combination of the brand name, a
health message and a marketing message (B5), twenty percent preferred the
combination of the brand name and a marketing message (B3), twelve percent each for
brand name (B1) only and the combination of the brand name and a health message (B4)
was selected and only six percent of children chose brand name and ingredient message
(B2). Both fifty percent of boys and girls chose B5. This data suggests that both girls and
boys are interested in various forms of information on packages. None of the girls
preferred B2.
Children who preferred the B5 package indicated that they can get information about
what is inside it. These data show that children also read the labels and are seeking
information about the product. The reasons for selecting the B5 package are as follows
(the number in the parenthesis indicated the number of children who made each
association):


It has more information that you can choose from (11)



It's telling you how healthy it is for you and it's real fruit, you'll really enjoy it (3)



Likes the “little slogan thing” (far right text). Likes how it describes it (1)



Ones without words look boring. The words fill up the package. Would read the
package while eating if bored (1)



Sounds Better (1)

Visual Image Variables
Twenty-six percent of children preferred stylized text with graphical brand images (V3)
and twenty-four percent of children preferred plain text with graphical brand images and a
cartoon character (V5) and twenty percent of children preferred the plain text with
photorealistic product image (v1). The Stylized text with cartoon character (V4) and
stylized text with photorealistic product image (V2) were selected by fifteen percent of
children. There is no significant association with regard to gender in the selection of
visual image variables except V1. All eleven year-old girls chose V1. Also stratification by
age showed interesting age difference results; fifty-six percent of nine year old children
selected V3, which did not include any photographic images or cartoons; and fifty percent
of ten year old children chose V2. However, the visual image variable data did show
unexpected results with younger children. Further research is needed with a larger pool
of subjects to determine the meaning of these findings and permit use of inferential
statistical tests.

Conclusion and Future Study
The goal of this pilot study is to identify the role of design variables in snack food
packages with regard to their impact on the decision-making process in children ages 913. By better understanding this decision-making process, we can improve positive health
communication messages that resonate with these children thus improving the choices
they make with regard to healthy snack foods.
This study isolated visual and verbal elements in order to identify their role in children’s
decision-making processes. The “preferred-selections” that appealed to children in each
category were identified in this study. Because of the interrelatedness of design variables
in the context of a whole design, it is critical to identify which design elements play a
dominant role and which are subordinate in affecting the overall perception of a snack
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food package. The relationships with regard to combining design variables will be
furthered studied to determine how they impact the decision-making process in the
context of more complex designs that permit testing of interaction terms.
The design elements identified as “preferred-selections” will be used to create more
complex packaging prototypes for a further study. The qualitative data will be used to
better identify the motivations involved in the decision-making processes of children ages
9-13 with regard to snack food selection. The quantitative data will be used to determine
the frequency of preferences in each design variable category by age and gender. The
data from the parents’ survey will be further analyzed to identify the roles of branding,
nutrition, and healthfulness on snack food selection.
The outcomes of this research will provide significant information with regard to how to
develop and implement package design strategies for food manufacturers that can be
used to improve the health of children and adults that increase healthy snack food
decision-making in these target audiences. Future research will study the impact of these
findings with regard to additional food products and other target audiences.

References
Anderson, P., & Butcher, F. (2006). Childhood obesity: trends and potential causes. Future Child. 16(1), 19-45.
Batada A. &, Wootan M.(2007). Nickelodeon markets nutrition-poor foods to children. American Journal of
Preventive Medicine. 33(1), 48-50.
Caswell J., & Padberg D. (1992). Toward a More Comprehensive Theory of Food Labels. American Journal of
Agricultural Economics. 74, 460-468.
Frary, C., Johnson, R., & Wang, M. (2004). Children and adolescents' choices of foods and beverages high in
added sugars are associated with intakes of key nutrients and food groups. Journal of Adolescent
Health. 34 (1), 56-63.
Folta S., Goldberg J., Economos C., Bell R., & Meltzer R. (2006). Food advertising targeted at school-age
children: a content analysis. Journal of Nutrition Education and Behavior. 38 (4), 244-248.
Hawkes, C. (2010). Food packaging: the medium is the message. Public Health Nutrition. 13, 297-9.
Lee, L., Frederick, S., & Ariely, D (2006). Try it, you'll like it: the influence of expectation, consumption, and
revelation on preferences for beer. Psychological Science. 17 (12), 1054-8.
Marquis M. (2004). Strategies for influencing parental decisions on food purchasing. Journal of Consumer
Marketing, 21(2), 134-143.
Nestle M. (2006). Food marketing and childhood obesity--a matter of policy. New England Journal of Medicine.
354, 2527-2529.
Neumark-Sztainer, D., Story, M., Perry, C., & Casey, M. (1999). Factors influencing food choices of
adolescents: findings from focus-group discussions with adolescents. Journal of the American Dietetic
Association. 99(8), 929-37.
Okamoto, M., Wada, Y., Yamaguchi, Y., et al. (2009). Influences of food-name labels on perceived tastes.
Chemical Senses. 34(3), 187-94.
Piernas, C., & Popkin B. (2010). Trends in snacking among U.S. children. Health Affairs. 29 (3), 398-404.
Roberto, C., Baik. J, Harris, J., & Brownell K. (2010). Influence of Licensed Characters on Children's Taste and
Snack Preferences. Pediatrics. 126 (1), 88-93.
Robinson, T., Borzekowski, D., Matheson, D., & Kraemer, H. (2007). Effects of fast food branding on young
children's taste preferences. Archives of Pediatrics & Adolescent Medicine. 161 (8), 792-97.
Sebastian, R., Enns, C., & Goldman, J. (2009). US adolescents and MyPyramid: associations between fast-food
consumption and lower likelihood of meeting recommendations. Journal of the American Dietetic
Association.109 (2), 226-35.
Story M., & French S. (2004) Food Advertising and Marketing Directed at Children and Adolescents in the
US. International Journal of Behavioral Nutrition and Physical Activity. 1(3).

Conference Proceedings

823

Sunghyun R. KANG, Debra SATTERFIELD, Joanne LASRADO, Richard GONZALEZ, Nora LADJAHASAN,
Gregory WELK, and Cynthia WILEY
Story, M., Neumark-Sztainer, D., & French, S. (2002). Individual and environmental influences on adolescent
eating behaviors. Journal of the American Dietetic Association.102(3), S40-51.
Wansink, B., Park, S., Sonka, S., & Morganosky, M (2000). How soy labeling influences preference and taste.
International Food and Agribusiness Management Review. 3, 85-94.
Zizza, C., Siega-Riz A, & Popkin B. (2001). Significant increase in young adults' snacking between 1977-1978
and 1994-1996 represents a cause for concern! Preventive Medicine. 32(4), 303-10.

824

Conference Proceedings

DRS 2012 Bangkok
Chulalongkorn University
Bangkok, Thailand, 1–4 July 2012

Design Framework for Multimodal Reading
Experience in Cross-Platform Computing
Devices – Focus on a digital bible
Minjeong KANG and Juhyun EUNE
Seoul National University

Abstract
With the emergence of cloud computing, a diverse range of content can be read across
platforms. Here, we extend our previous research (Kang and Eune 2011), where we
proposed three aspects to reinforce seamless reading across different platforms: coherence,
immersion, and multimodality. The reading process is classified as pre-reading, during the
reading, and post-reading, where each step requires different goals, functions, and types of
reading. An appropriate platform among smart phones, Tablet PCs, and PCs is chosen to
play a main role at each step. In this research, we verify the design framework of our
previous study by analyzing a digital Bible, ‘Youversion’, across platforms. In a
comparison of the digital Bible and a digital newspaper, which was the case from the
previous research, we find common characteristics of multimodal reading in each platform.
This research contributes to finding a brand new content market for the cloud eco-system
while offering a way to enjoy the content with an enhanced sense of immersion when
analog and digital content types are brought together in a cross-platform environment.
Keywords: reading, cross-platform, multimodality, coherence, cloud computing
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1. Introduction
As cloud computing has been studied since 2007 (Wikipedia) and a range of devices
have emerged, researchers are paying attention to the services and content in this area
in relation to what has become known as the multiscreen. Cloud computing is defined in
Wikipedia as ‘the delivery of computing as a service rather than a product, whereby
shared resources, software, and information are provided to computers and other devices
as a utility (like the electricity grid) over a network (typically the Internet)’. For example,
iCloud, announced by Apple Inc. in June of 2011, is a cloud service that allows users to
enjoy content on any device once they purchase the content from iTunes. As transferring
content among devices becomes easier, interest in the consistency of experiences
across various platforms has been growing. As a result, research on the cross-platform
design has gained in importance.
In this paper, we aim to verify a design guide to reinforce seamless cross-platform
reading experiences by extending previous research (Kang and Eune, 2011). Our
approach consists of three dimensions: coherence among platforms, immersion into the
content, and multimodality to enhance the reading experience. In the literature review, we
study reading attitudes and processes, cross-platform consistency, and multimodality as
it pertains to digital reading. In a case study, we analyze three platforms of the digital
Bible ‘Youversion’ and apply the design framework we proposed in our earlier research.
From an analysis of a new case considering the findings of the previous research, we
extract the common features of multimodal reading.

2. Research Background
We create two hypotheses in this study. First, if the content conforms to the properties of a
platform, users will have a positive attitude because the content matches the user’s mental
model of the platform. Second, multimodality will help users to read content on a digital
device because it benefits users in three aspects: usability, comprehension, and
participation.

2.1 Reading Attitude, Process, and Immersion
A positive attitude and high motivation for reading are known well as crucial factors for
successful reading (Sperling and Head, 2002). One's attitude toward reading consists of
three factors: an emotional factor which represents the good and/or bad aspects of reading,
a cognitive factor regarding the belief about the value of reading, and a behavior factor for
predicting future reading behavior in light of past reading behavior (Chung, 2006). When
the reading attitude leads to reading action, an intention triggers the action (Fishbein and
Ajzen, 1975).
The reading process consists of three steps. In the first step, people predict the story. In the
second step, people continue to monitor and visualize if what they predicted will actually
transpire. In the last step, people summarize and write their opinions in their language and
share the opinions with others (Mulcahy, 2006). Each step requires different goals and
functions. To reinforce the experience of each step of reading, immersion in reading will be
enhanced if an appropriate platform plays the main role in each step.
People spend more time reading text now that digital devices are more prevalent. However,
as the reading media have changed, the ways in which these media are read have also
changed. They now include web surfing, finding keywords, scanning text, and various forms
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of nonlinear reading (Carr, 2010). According to Mengen (2008), there are two types of
immersion in hypertext fiction reading: phenomenological immersion from our imagination
of a fictional world and technological immersion from a technologically enhanced
environment that we typically experience while playing computer games. Thus, we argue
that digital reading consists of analog reading, which denotes phenomenological immersion,
and multimodality, which represents technological reading (Figure 1).
Analog Reading: Phenominological Immersion

Digital Reading
Multimodality: Technological Immersion
Figure 1

2.2 Cross-platform Consistency
The difference between platforms can be caused by the fact that the inputs and outputs to
each platform are different. It was argued in Richter et al. (2006) that:
If the task that the user executes on each device is the same, then it seems best to ensure
consistency. In many cases, however, the tasks may not be the same. The horizontal, or
inter-usability, concept addresses these issues by suggesting that applications maintain
continuity by making the differences between interfaces as clear as possible.
Thus, cross-platform consistency indicates coherence, which does not simply mean
standardization. When a task is done through independent A, B, C, and D platforms, the
cooperation between tasks in platforms A-D provides a unified experience. Thus, for crossplatform standardization, each device should be locally optimized such that the properties
are conformed. Also, all of the devices should provide the same quality of user experience
(UX) overall (Kim 2010). Four levels of UX standardization are shown in Table 1, and these
are used in the case study later.
Level 1

Style

Layout, Color, Icon, Font

Level 2

Interaction

Structure, Flow, Input/Output, Rule

Level 3

Experience

Needs, Goal, Contents

Level 4

Eco-system

Sync, Shift, Share
Table 1

2.3 Characteristics of Platforms
Users have different mental models about platforms; hence, the preferred contents of each
platform are different (Kang and Eune, 2011). A mental model is defined as a simple mental
image of the structure of the things that allow users to predict the results of their interaction
(McDaniel, 2003).
In light of the results of a survey by Nielsen (2010) in general, reading on a mobile phone is
not preferred. However, communication applications such as SMS and Facebook and
personal applications such as a diary on a mobile phone are highly ranked. This implies
that users are willing to read if the texts are related to communication and personal
concerns.
Figure 2 shows that the iPad is the most preferred platform for reading newspapers,
magazines and books, suggesting that the iPad is the most suitable device for deep
reading to replace printed books. On the other hand, it has been reported that the e-reader,
which mimics the experience of a printed book, is the least preferred method of reading
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(Murphy, 2010). Therefore, the e-reader cannot overcome printed books and other digital
devices in terms of the immersion and functionality that people expect from digital devices.
Joe Wikert, vice president of Wiley, Inc., said that:
The first TV shows were basically radio programs on the television — until someone
realized that TV was a whole new medium. Ebooks should not just be print books delivered
electronically. We need to take advantage of the medium and create something dynamic to
enhance the experience. I want links and behind the scenes extras and narration and videos
and conversation (theharperstudio.com).
Magazine / Newspaper

Book

Internet

Figure 2
(Cooper Murphy, 2010)

Reading through a PC monitor causes more stress and clicking and scrolling distract
reading. Visiting a linked site also disturbs the reader when they are trying to concentrate
on the contents (Mangen 2008). This type reading on a PC represents scanning to find the
desired information quickly and skimming to grasp the overall contents immediately. Also,
people tend to engage in multitasking while reading on a PC (Kang & Eune, 2011).

2.4 Multimodality of Digital Reading
Dale (1969) argued that modalities have a significant impact on effective learning styles. He
claimed that the learning phenomenon is achieved at the highest level both by what we say
and do and that all other sayings, reading, and hearing while seeing activities alone are
less effective than these modalities. Heath (2000) and Bearne (2003) stated that ‘the
screen’ and multimodal texts need to develop new ways of communication. Walsh (2005)
defined that ‘multimodal texts are those that have more than one ‘mode’, implying that
meaning is communicated through the synchronization of modes. That is, they may
incorporate spoken or written language, still or moving images; they may be produced on
paper or on an electronic screen and may incorporate sound.
The case of the mobile-phone book shows the benefits of digital reading. In Japan, mobilephone novels have emerged despite the fact that the screen of a mobile phone is quite
small for reading. The mobile-phone book has some advantages, such as privacy when
reading. It also provides an opportunity for less well-known writers to publish their books.
These mobile-phone books are popular even for people who do not enjoy reading
traditional printed books. Light subjects, short sentences, and interactivity are the factors
that lead to the success of a mobile book. The bestselling mobile book, “Deep Love,” by the
writer Yoshi, was made into a movie, a TV show, and a "manga" production (Japanesestyle comic book). It was also published in a printed book with 2.6 million copies sold.
Another mobile book by Yoshi includes interactive features such as movies and sound,
which are sent to the readers. Multimodal texts provide users with a better understanding of
his novel. The readers also give feedback via their phones. The multimodal functions of a
mobile phone also invite users to participate in writing a novel. This phenomenon suggests
that if the subject, form, and the style of reading are a suitable match for the properties of
mobile phone, a positive attitude about reading can lead to immersion. Recently, DFKI, a
Germen research center, announced what they termed 'text 2.0' for tablet PCs. It uses eyetracking technology, which is an innovation in reading. This technology has the capability of
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watching the reader's reading so as to react based on where they are looking and where
they stop when reading. The technology enables readers to eliminate non-essential
information when they are skimming, helps the readers to pick up exactly where they left off,
and shows images based on what they are reading while presenting relevant reference
materials. This type of multimodal reading can be a useful way to provide not only
convenience but also a better comprehension of the context to provoke continuous interest.
We insist that multimodality helps users read on digital devices in three ways: usability,
comprehension, and participation (Figure 3). Users have a positive reading attitude
because multimodal functions provide convenience. Multimodal texts enhance the
comprehension of the content because multi-sensors receive more information.
Multimodality provides an easy way to participate in sharing, reviewing, and creating
content.
Analog Reading: Phenominological Immersion

Digital Reading

Usability
Multimodality

Comprehension
Participation

Figure 3

2.5. Review of the Previous Research
In previous research, we analyzed the digital versions of the Chosun newspaper (Figure
4), one of the representative newspapers in Korea. Content in a newspaper is sensitive
such that readers want to read up-to-date news. However, deep immersion is not always
necessary, as when reading a novel. In the literature, people didn’t show strong
preferences to read a newspaper in terms of platform because it differs depending on the
lifestyle and degree of the interest in the news by the readers. The Chosun newspaper
displays articles differently in each platform, taking an advantage of each platform’s
characteristics. On a smart phone, text is concise and thus suitable for short-term
attention while people are moving. The space between paragraphs is large enough to
breathe, making it easy to read on a small screen and thus allowing people to identify the
main ideas of articles simply by skimming them. On the iPad, there is no scrolling or
multimodal text, and unnecessary navigations are hidden so that people can focus on
reading. The PC version has diverse functions and a complex layout and structure,
providing a review section at the ends of articles. All of the menus and related article links
are displayed on one page because people tend to multitask on a PC.

Smart Phone

iPad

PC

Figure 4
(Kang & Eune, 2011)
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We surveyed 52 people in their 20s and 30s in 2011. We asked them about what content
types they prefer on each platform. Multiple choices were allowed. We learned that people
prefer a smart phone for reading communication-related texts. A tablet PC is preferred to
read long and linear text such as a Novel. They did not express a strong preference for a
PC. Figure 5 shows the results of the survey.
Smart Phone
Series1,
Series1,
News,
Paper/N
0.261
ovel,
0.022

Series1,
Series1,
Email,
SNS,
0.696
0.609

Series1,
Search,
0.174

Series1,
Tablet PC Paper/N
Series1, ovel, Series1,
News, 73.9% Email,
Series1,
45.7%
41.3%
SNS, Series1,
21.7% Search,
10.9%

Series1,
Series1, Series1,
PC
Series1,
Search,
Paper/N Email,
News,
ovel,
0.587 Series1, 0.63
0.543
0.457
SNS,
0.239

Figure 5
(Kang & Eune, 2011)

We also asked people about their preferred multimodal functions when they read a digital
book on each platform. We provided seven options from which they could choose. These
were Search, Bookmark, SNS, Note, Scrap, Review, and Image & Sound effects. We
focused on the top 5 from the results (Table 2).
The bookmark was commonly regarded as the most preferred function. However, the
second most preferred functions were different for each platform. On a smart phone, the
next preferred function is searching. SNS is ranked in the top 5 only for the smart phone.
This implies that during cross–platform reading, a smart phone is mainly used for ‘before
reading’ in order to find and save the content quickly to read later. On a tablet PC, notetaking and scrap-paper writing are the next preferred functions, both of which are needed
‘during reading’. That means that a tablet PC is chosen for slow reading. On a PC, notetaking, bookmarking, and searching did now show much of a difference, and reviewing was
mostly preferred on a PC from among the three platforms. A PC is mainly used for shallow
reading while multitasking and for feedback which requires complicated work ‘after reading’.
The survey results show that each platform plays a different role because the preferred
functions in each platform for reading are different.
Platform

Priority of Functions

Smart Phone

Bookmarking (60%) > Searching (31%) > Note-taking (26%), Scrap-paper writing
(26%) > SNS (20%)

Tablet PC

Bookmarking (62%) > Note-taking (44%) > Scrap-paper writing (42%) > Searching
(22%) > Reviewing (20%)

PC

Note-taking (51%) > Bookmarking (48%) > Searching (44%) > Reviewing (33%) >
Scrap-paper writing (31%)
Table 2
(Kang & Eune, 2011)

Based on that study, we came up with the design framework (Figure 6) for cross-platform
reading, which consists with three aspects: coherence among platforms; immersion from
a platform-oriented design; and multimodality to support usability, comprehension, and
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participation. We will verify the design framework by conducting a new case study. The
results of the case study will show the viability of the design framework.

Figure 6
(Kang & Eune, 2011)

3. Case Study
Contrary to a newspaper, as one of the oldest and best-selling books, the Bible is a book
in which readers are often immersed deeply, as if they are reading a novel. The goals of
reading the Bible are not only to understand the story but also to share what other people
think and experience. There are many books that pursue these goals, such as self-help
books. The digital Bible known as Youversion achieves such a goal with multimodal
functions. The results of the case study of Youversion can be applied to similar books.
‘Lifechurch.TV’, founded in 1996, has created a digital Bible for mobile phones, the iPad,
and PCs. As mentioned above, its name is ‘Youversion’. More than 30 million people
have downloaded it thus far. It provides more than 150 Bible versions, including an audio
Bible, and many features in the digital Bible, such as search, bookmarking, note-taking,
live events and a reading plan in order to help people understand the Bible precisely and
read it regularly. In the analysis of ‘Youversion’, we investigate the relationships between
platforms and reading such that we could verify the design framework that we proposed
in the previous study.

3.1 Analysis of the Case
From this study, we noted if each platform of Youversion shows a different goal aside from
reading the Bible. Each platform plays a main role, meaning that it leads to one experience
to form a measure of coherence across platforms. In addition, a design conforming to each
platform helps people to become immersed. The multimodal functions support usability,
comprehension, and participation in digital reading.

Main

Bible

Search Option

Figure 7
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As shown in Figure 7, the first page of the mobile-phone version of Youversion displays a
menu of functions that supports reading instead of displaying the texts of the Bible itself.
The search function is regarded as an important function in the mobile phone version, as
the function appears first on the main page. Moreover, search options are provided only in
the mobile phone version. This suggests that the Bible on a mobile phone is mainly aimed
to be used for searching for and finding specific sought-after text.

The First Page

Menu Overlay

Menu Order

Figure 8

The multimodality of the iPad version of Youversion facilitates phenomenological immersion.
The iPad version displays the page on which users left off last time as the first page. As
shown in Figure 8, it appears similar to the printed book version of the Bible when it
minimizes the menu bar on the screen and uses a muted color to avoid visual interruption
in order to keep the focus on reading. When selecting any function in the menu, there is no
page change and the menu comes out as an overlay popup so that the flow of reading is
not cut off. The menu is displayed in the order of Versions, Notes, Bookmarks and Plan.
The order of the menu implies that the iPad version focuses on slow reading, interpreting
the Bible precisely through diverse versions and allowing the reader to record their thoughts
in writing as they read the Bible.

Figure 9

The PC version is divided into two sides, one with the Bible and the other with what are
termed functions(Figure 9). These functions correspond to the Bible on the left side but
positioned on the right side to support the reading. This method is designed to for
multitasking, as users can grasp all of the related functions at a glance. Therefore, the PC
version is more focused on complicated activities such as writing, sharing and managing
than it is on deep reading.
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The functions of Youversion are maintained across the three platforms despite the fact that
the importance of the features of each platform is different. Table 3 summarizes the style,
interaction, and experience of Youversion on the three different platforms.

iPhone

STYLE - Layout, Color, Icon, Font
Layout
Graphic

Color
Font

Text: Functions= 5:1
Colored, large icons
Active use of icons
Visual dependent
-Black & White
-BG color option: B/W
For readability on a small
screen
Type/Size: adjustable

iPad

PC

Not
consistent
Muted, Small icons
Icons with texts
Not
Moderate use of icons Accessorial use of icons consistent
No visual interruption
Assistive visual
-Grey(muted)
-White, Gray & Black
Not
consistent
-BG color option: B/W
-BG color option: N/A
To avoid visual
To prioritize the
interruptions
importance of functions
Partly
Type/Size: adjustable
Size: adjustable
consistent
Text: Functions= 10:1

Text: Functions = 1:1

INTERACTION - Structure, Flow, Input/Output, Rule
First page
Menu
Location
Menu
Priority
Page
Control
Page
Transition

Body text & functions
(home)
Top: Main functions
Top: Most functions
Top: Main functions
Bottom: Sub-functions
Bottom: Nothing or voice Bottom: Action button
Bible>my (my activity)
Bible>Versions>Note>
Search>Bible>Plan>
>community
Bookmark>Note>Live>Help Bookmark>Plan>Live>hi (share)>mobile
story
(platforms)
Scroll: same page,
Scroll: same page
Scroll: same page
chapters
Flip: chapters
Flip: chapters
Flip: chapters
Flip over
No page change
Page changes
Bottom to top
Popup overlay
Main menu (home)

Body text (no home)

EXPERIENCE - Needs, Goal, Contents

Not
consistent
Partly
Consistent
Not
consistent

Text, Audio

Consistent

Community note & My
note updated on the left
column

Partly
Consistent

Share path

Text, Audio
A button appears 
A button appears  note,
note, share, copy,
share, copy, bookmark,
highlight color (Icon button) bookmark
(text button)
Twitter, Facebook, Email,
Twitter, Facebook, Email
SMS

Twitter, Facebook

Main Goal

Search, Plan

Reading, Note

Sharing, Note

Not
consistent
Not
consistent

Note, Bookmark, Plan
Note, Plan, Live event

Note, Bookmark, Plan
Note, Plan, Live event

Consistent
Consistent

Modality
Activities
(On a
sentence)

Text, Audio

Not
consistent
Not
consistent

ECO-SYSTEM - Sync, Shift, Share
Sync
Share

Note, Bookmark, Plan
Note, Plan, Live event

Table 3

Coherence among the platforms and the diverse multimodal functions in Youversion
contribute to help readers read the Bible smoothly on each platform. Basically, we find that
consistency among the platforms is maintained unless a collision occurs between mental
models of the platforms. In such a case, Youversion conforms to the platform’s properties
so that it does not interrupt the flow of reading. We also find that Youversion, as a digital
book, expands the reading experience through multimodal functions that have the
characteristics of web 2.0 or web 3.0, including Cloud Computing, such as personalization,
participation, sharing, and openness. These characteristics of digital reading help active
reading.
Personalization: Youversion supports more than 150 languages, various English versions,
and multimodal versions of scripts such that readers can compare and interpret the texts
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precisely. Bookmarks on a platform are synchronized with those of other platforms
automatically.
Participation: Active reading can be achieved by the ‘plan’ menu, where users can track
the progress of reading, and by the ‘live’ menu, where users can create and participate in
church events through Youversion.
Sharing: SNS tools and notes to share verses and user’s thoughts help users to
understand the content better and expand their perspectives.
Openness: Through the ‘live’ menu, any event from any church in the world is open to the
public so that people can participate in reading the verses, listening to sermons, taking
notes, and requesting prayers.
This case represents the three benefits of digital multimodal reading: usability,
comprehension, and participation, as mentioned above. We matched the benefits with the
multimodal functions in Table 4.
Usability

Comprehension

Participation

 The convenient functions
reinforce a positive attitude

 The multimodal text
 Multimodality encourages
supports the understanding of users to read, share and
the content
create content actively.

 Searching, Note-taking,
Bookmarking, Highlighting,
Syncing with devices

 Versions, Audio,
Community notes

 Plans, Share, Live

Table 4

We confirm the design framework to reinforce cross-platform reading from the perspective
of coherence, immersion, and multimodality through two case studies involving the Chosun
newspaper and Youversion.
Coherence: Coherence among the platforms leads to seamless reading, as cooperation
between the platforms is accomplished by each playing their own role. A smart phone helps
people to search for information about the contents anytime and anywhere, which is
necessary at the preview level. People then focus on reading the content on a tablet PC.
After reading, people write a review about the content and share their opinion through a
blogs or on a social site on a PC. Although the contents of the newspaper and the Bible are
different, each platform commonly plays different role. Reading through different platforms
forms one experience.
Immersion: Conforming to the properties of a platform improves the reading attitude,
leading to immersion. In the case study, we find the properties of the platforms that help
people to read. Figure 5 presents the elements of the platforms.
Multimodality: The multimodality of digital reading supports usability, comprehension, and
participation in reading, which expands the reading experience. The key functions of each
platform of Youversion are also matched to the survey results. We compared two types of
content, the digital newspaper from the previous case study and a digital Bible, which have
opposite characteristics. The main characteristics of each platform were concluded to be
one of the benefits of multimodality in common (Error! Reference source not found.).

Features of
contents
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Digital Newspaper
(Chosun newspaper)

Digital Bible
(Youversion)

 Short story (nonlinear)
 Up-to-date contents
 Shallow Immersion

 Long story (linear)
 Old texts
 Deep Immersion

Benefits of
Multimodality
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Smart phone

Tablet PC

PC

Digital Newspaper
(Chosun newspaper)

Digital Bible
(Youversion)

Benefits of
Multimodality

 List type layout to enable
users to find interesting articles
quickly using their thumb.
 Short sentences & paragraphs
to help users read on a small
screen while moving

 Colored large icons to allow
easy selections
 Easy access to the search
function
 Strong color contrast to
enhance readability

Easy to identify the main idea

Easy to find verses

Multimodal information (texts,
photo, video) to make people
understand the articles

 No visual interruption to focus
on texts.
 Versions & Community notes to
help users understand the content
better.

Technological Immersion

 Phenomenological Immersion

Diverse functions such as SNS,
reviews, and related news to
react to an article.

 Community note, bookmark,
and share functions
corresponding to the body text to
make people multitask.

 Immediate feedback

 Multitasking

Usability

Comprehension

Participation

Table 5

In general, the findings of the analysis of the Bible were similar as regards the results of the
previous survey and the case study. Based on the previous research and the new case
study, the characteristics of reading on each platform are summarized in Table 6.
Smart phone

Tablet PC

PC

Properties
of reading

 Short sentences
 Light subjects
 Fast update

 Linear reading
 Serious subjects
 High level of concentration

 Multitasking
 Diverse text types

Ways of
reading

 Scanning
 Skimming

 Intensive reading
 Slow reading

 Extensive reading
 Scanning
 Skimming

 Color contrast for readability  Muted tone for
 Short sentences &
concentration
paragraphs
 Similar to paper book

 Diverse tones based on
the functions
 Put everything in one
page

 Exposing key menus
 Hierarchical Transitions
 Horizontal, vertical moves
 Bookmarking > Searching>
Note-taking

 Hiding distracting elements
 Minimizing the menu bar
 Overlay of menus
 Horizontal and vertical
moves
 Bookmarking>Note-taking,
Scrap-paper writing

 Exposing every function
 Menuchange page
 Body related same
page
 Vertical moves
 Notes, Bookmarking,
Searching > Reviewing

Reading-oriented

Review-oriented

Eco-system  (predicting)

 During reading
 (monitoring)

 Post-reading
 (creating)

Benefits of Usability
multimodali
ty

Comprehension

Participation

Style

Interaction

Experience Search-oriented
 Pre-reading

Table 6

4. Conclusion
This paper contributes to the immersion of digital books for cross-platform reading and for
creating cloud content. We verified the design framework for the seamless cross-platform
reading with the concepts of coherence, immersion, and multimodality through a case study
of Youversion.
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Via a literature survey, we learned that digital reading consists of analog reading and
multimodality, leading to three advantages for reading: usability, comprehension, and
participation. We found that texts conforming to the properties of a certain platform improve
the reading attitude of the reader. Therefore, we investigated the relationships between
different platforms and reading by studying the properties of three platforms: a smart phone,
a tablet PC, and a desktop PC.
In the case study, we analyzed the digital Bible known as Youversion based on style,
interaction, experience, and its eco-system. Unlike a newspaper, which is neutrally read on
any platform, the Bible is linear and traditionally sharable; hence, a digital Bible is designed
to support not only reading but also interactive functions. We confirm that Youversion
reflects the design framework as suggested in previous research. Through two different
cases, we extracted the design elements and learned that each platform focuses on
reading steps whose goals are different.
In summary, coherence among platforms helps with seamless reading, implying that the
platforms cooperate to achieve the main goal of the reading process, specifically prereading, during the reading, and post-reading, as each type plays a main role in the
process. A design complying with the nature of each platform improves the reading attitude
such that it enhances the level of immersion when reading. The functions accompanying
multimodality which expand the reading experience on each platform enable users to
continue reading.
As future research, it would be interesting to produce a concrete design guide based on the
design framework and then apply the framework to the actual design of cross-platform
reading applications.
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Comparison of Designers’ Intended
Messages and Users’ Constructed
Messages Communicated through Visual
Qualities of Furniture
Javad KHALAJ and Owain PEDGLEY
Middle East Technical University

Abstract
This paper presents an empirical study into product form perception within the context of
communication. The study was driven by the main research question; ‘do users perceive the
same meaning from product appearance as designers intended, or is there a level of
mismatch?’ The emphasis is on meanings attributed to the visual domain of product form,
and more specifically the degree of correspondence between messages designers intend
users to receive and the messages that users actually construct. An empirical approach is
taken to contribute to the field, which is presently dominated by well-founded, but
theoretical, discussions. From the literature, four categories of appearance-based product
attributes are identified: 1) social values and positions; 2) usability and interaction; 3)
visual qualities; and 4) personality characteristics.
The fieldwork was conducted using newly designed Turkish seating furniture (n=8). A
combination of visual stimuli and semantic differential methods were used, generated from
research sessions with the original designers of the furniture (n=8) and representatives of
their target user group (n=80). The results revealed that although the summed overall
impression is close to designers’ intentions, there also exist some considerable differences
between designers’ intended messages and users’ perceived messages. Designers perform
less well at communicating product meanings related to: usability and interaction, and
personality characteristics. Accordingly, these are identified as priority areas for improved
message transmission.
Keywords: industrial design, aesthetics, user-centered design, perception
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Introduction
The current trend of design based on styling appears when the traditional role of product
form (form should follow function) fails or is no longer relevant. In relation to the
importance of the visual domain of design, two basic arguments can be identified from
literature (Berkowitz, 1987; Bloch, 1995; Crilly, Moultrie & Clarkson, 2004; Creusen &
Schoormans, 2005; Demir, 2008). The first view sees product form as a competitive and
strategic tool in the hand of a number of design companies. According to this perspective,
product form is an attractive tool to affect users’ preferences and thereby increase sales
within a wide variety of products. The second view is a human-oriented perspective rather
than profit-oriented, in which design companies are supposed to satisfy the exclusive
tastes and psychological needs of users as they expect far more from a product than
merely its function.
The visual form of a product can be interpreted as expressing certain messages or
conjuring specific associations. A designer or a design team acts as the source of such
messages to be conveyed through a product. They decide on the visual attributes of the
product form. In other words, they create new form and with it they embody intended
meanings. However, various studies have revealed that design decisions are taken on
the basis of designers’ personal experiences and intuitions, since argued predication of
user needs is not always possible to achieve (Maurer, Overbeeke & Smets, 1992;
Berkowitz, 1987; Bloch, 1995; Hsiao & Chen, 1997; Demir, 2008). Consequently, the
visual form of a product is conventionally moderated by designers’ subjective
interpretations, but this general approach can be contrary to the necessity of ‘designing
for people, not for ourselves’, since designers are frequently not representative of the
users of the products that they design. In other words, justification of the visual form of a
product on the basis of intuitive feeling and imagination is not a reliable or commendable
approach (Crilly et al., 2004). Thus, wherever possible, it is preferable to apply usercentered design methods to assist the definition of form attributes for a product.
This paper examines the degree of correspondence between messages conveyed by a
designer through product form, and messages as constructed by users following
exposure to the same product form. Our basic assumption was that product visual form is
used as a medium for transmitting messages (Crilly et al., 2004). User response to the
visual appearance of a product is a well studied topic in literature, in which all aspects of
response to product appearance, the significant factors influencing the response, the
general role of product appearance, and the messages that product appearances convey
have been investigated (Bloch, 1995; Crilly et al., 2004; Creusen & Schoormans, 2005;
Chang, Lai & Chang, 2006; Desmet & Hekkert, 2007). Nonetheless, a better awareness
of users’ perception processes and successes can be sought, so as to identify how
designers can more effectively communicate their intended messages to users through
product appearance. It is postulated that mismatches in perceptions will bring failure to a
design, or at least significantly limit its success. Therefore, the results will put forward that
the reduction of discrepancies in perceptions related to product appearance should be an
important objective for designers.
The semantic differential (SD) method, developed by Osgood, Suci & Tannenbaum
(1957), is a commonly used procedure to ascertain semantic differences between the
characters of objects, to conceptualize character, and to assess affective meaning
elicited by product appearance, using a set of bipolar adjective pairs, e.g. good-bad, on a
series of 7-point or 5-point Likert scales. SD has a good track record of use in the field of
user studies and product form evaluations (Maurer et al., 1992; Hsiao & Chen, 1997;
Hsu, Chuang & Chang, 2000; Chuang, Chang & Hsu, 2001; Mondragón, Company &
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Vergara, 2005; Hsiao & Chen, 2006). Most of these studies however are discussed in
isolation from designers’ original intentions for communicating messages through product
form. Such a connection, back to the design origins and intent, is the major contribution
offered through this paper. The primary research questioned posed was: Do users
perceive the same meaning from product appearance as designers intended, or is there a
level of mismatch? The findings have implications for the physical attributes designers
should offer within their products, to capture the positive attentions of users.

Research Method
The study was organized across two stages; (1) construction of an evaluation format to
source suitable products and adjectives for the SD method; and (2) implementation of the
SD method and subsequent data analysis.

Sourcing suitable products
This study focused on furniture (seating). The reason for selecting this industry was that it
is a strong manufacturing sector in the authors’ country (Turkey), in which firms
commission design services and make considerable effort to differentiate their products
through distinct visual forms. Products for the study were gathered from a wide variety of
seating furniture, each providing the basic function of sitting, e.g. chairs, armchairs,
chaise lounges, sofas, and stools, and each designed by a well-regarded Turkish
designer. Product selection centered on seating that:
•
•

represented a ‘new edge’ in Turkish design, being innovative or novel regarding
visual form;
was available to, or specifically targeted at, Turkish users, for ease of access to
participants.

Of the candidate products, a final selection of eight was made (Table 1), based on a
further requirement that the designers of the products had to be available for participation
in the SD study.

Determining bipolar adjectives pairs
The literature points to no specific collection of adjective pairs that can be applied to all
product categories, or to one specific product category (in this case seating/furniture).
Therefore, adjective pairs used in a variety of previous SD studies were consulted (Hsiao
and Chen, 2006; Mondragón et al., 2005; Chuang et al., 2001; Hsu et al., 2000; Maurer et
al., 1992; Krippendorff, 2006) and then retained if they were deemed relevant to the
evaluation of seating furniture.
A total of 44 adjective pairs were sourced. To obtain some order, and to check an even
spread of pairs relating to different aspects of product visual form, the pairs were
classified into four categories (Table 2): social values and positions (n=8), usability and
interaction (n=11), visual qualities (n=11) and personality characteristics (n=14). A further
advantage of classification was to guide participants in the SD study towards correct
interpretation of adjectives, by providing a predefined subtext. Consultation was made
through a questionnaire with six faculty design staff to: (i) identify and rectify any adjective
pairs not considered appropriate and applicable to seating, (ii) adjust the classification of
adjective pairs, and (iii) verify English-Turkish translations.
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Table 1
Products selected for inclusion in the SD study
Designer / Manufacturing Firm

Product Code, Name and Image
AS (Sledge)

AM (Mushroom)

ND (Daydream)

NS (Sumo)

OB (Boxer)

OT (To armchair)

SB (Ball)

SS (S armchair)

Öznur ÇOMKEK
Member of design team
Manufacture: Autoban

Alp NUHOGLU
Solo designer
Manufacture: B&T

Tanju ÖZELGIN
Solo designer
Manufacture: B&T, Nurus

Aziz SARIYER
Solo designer
Manufacture: Derin

Table 2
Classified adjective pairs used in the SD study
Social values and position
(n=8)

Usability and interaction
(n=11)

Visual qualities
(n=11)

Personality characteristics
(n=14)

In fashion
Out of fashion

Easy to use
Difficult to use

Elegant
Inelegant

Attractive
Repulsive

High class
Low class

Easy to clean
Difficult to clean

Dynamic
Static

Exciting
Calm

Contemporary
Traditional

Reliable
Unreliable

Innovative
Imitative

Extraordinary
Ordinary

Avant-garde
Conservative

Safe
Dangerous

Consistent
Inconsistent

Aggressive
Submissive

High technology
Low technology

Robust
Delicate

Simple
Complex

Feminine
Masculine

Formal
Casual

Flexible
Rigid

Ornate
Plain

Mature
Immature

Global
Local

Comfortable
Uncomfortable

Compact
Large

Young
Old

Expensive
Cheap

Clear
Confusing

Soft
Hard

Futuristic
Nostalgic

Practical
Impractical

Orderly
Disorganized

Quiet
Noisy

Steady
Unsteady

Symmetrical
Asymmetrical

Truthful
Exaggerated

Heavy
Light

Organic
Geometric

Proud
Humble
Warm
Cold
Interesting
Boring
Friendly
Unfriendly
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Implementation of the semantic differential (SD) method
An empirical study using the SD method was conducted to investigate the relationship
between designers’ and users’ ascription of meanings to the selected products, based on
visual appearance. Two stages were involved: sessions with designers and sessions with
target users.

Sessions with designers
Prior to the SD sessions, a questionnaire was used to probe whether the designers had
any particular type of user in mind when designing their product. Accordingly, the
designers were asked to provide demographic information of the target users including
age, gender, income level, and level of education together with a description of their
lifestyle and typical activities. For the SD sessions, the designers were asked to evaluate
their own designs according to a 5-point Likert scale questionnaire, ignoring any adjective
pairs they considered not applicable to their product. As per convention, the Likert scale
was constructed as “(++) (+) (0) (+) (++)” to indicate levels of agreement with the bipolar
adjectives.

Sessions with target users
It was crucial that the participants fitted to the profile that designers had in mind for their
products. One of the most difficult and critical tasks was to locate such participants. In
this regard, the designers had been asked to mention in which places and in which
regions of cities intended users would most likely be found. Demographic and
sociological information was collected at the start of the SD sessions, to allow rejection of
data originating from participants not matching the target user profile. Eighty participants
were recruited in total, divided into ten participants (target users) for each of the eight
products. The designer-user ratio was therefore 1:10. The same 5-point Likert scale
questionnaire as presented to the designers was used. The products were represented
as A3 colour printouts, accompanied by dimensional information. Participants were
guided to make their evaluations on the basis of their impressions and not just literal
interpretations. A typical session took up to 20 minutes.

Data Analysis and Results
The degree of agreement between designers’ intended messages and users’ constructed
messages was firstly investigated on an individual product-by-product basis, and then
cross-comparisons between products were made.

Individual analysis
This section includes an account of the analysis procedure used for each of the eight
studied products. Its purpose is to communicate the methods used, rather than the data
generated, and hence is made only in relation to the first product (AS). Data from the
Likert scale questionnaire were first mapped from the collected qualitative encoding (++),
(+), (0), (+), (++) to a quantitative encoding suitable for numerical data analysis (-2), (-1),
(0), (+1), (+2). Since the study involved comparison between one designer and only ten
‘users’, it was decided following some trials that statistical analysis was not especially
useful in exposing the main results. Instead, the cumulative results from each of the ten
‘users’ were summed.
As it is accepted that there exist ‘noises’ and other influencing factors that can distort the
transmission of intended product messages (Fiske, 1990; Crilly et al., 2004), it was
anticipated that some degree of mismatch between designers’ intentions and users’
perceptions would be omnipresent throughout this study. With this in mind, it was decided
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important to distinguish between significant and non-significant mismatches, and between
significant and non-significant exact matches.
To do this, two steps were taken. The first step considered individual user data. A
threshold of one degree on the Likert scale above and below the designer’s grade was
chosen as a reasonable boundary for identifying a mismatch. Thus, any grade outside of
the boundary u>d±1 was considered as a mismatch. Exact matches were occasions
when a user’s score was identical to the designer’s score: u=d. The second step
considered data from all ten users as a whole, to identify significant mismatches and
significant exact matches. If for a given adjective pair, greater than half the number of
total users (i.e. ≥6 users) scored outside the matching range (u>d±1), then that adjective
pair was considered a significant mismatch because of its high frequency of occurrence.
On the same basis, if greater than half the number of users (i.e. ≥6 users) gave identical
scores to the designer (u=d), then that adjective pair was considered a significant exact
match.

Example: significant mismatches and significant exact matches for
product ‘AS’
For the product AS, the analysis procedure led to identification of five significant
mismatches (‘formal – CASUAL’; ‘heavy – LIGHT’; ‘ORGANIC – geometric’; ‘EXCITING –
calm’; and ‘mature – IMMATURE’) and one significant exact match (‘IN FASHION – out
of fashion’). The adjective pair ‘heavy – LIGHT’ was the most significant mismatch: all
users scored outside the threshold. For the adjective pair ‘IN FASHION – out of fashion’,
six of ten users scored the same as designers.

Cross-comparative analysis
The cross-comparison examined occurrences of unsuccessful transfer of meaning
(significant mismatches), successful transfer of meaning (significant exact matches), and
non-significant findings, across the eight product examples. All of the adjective pairs
identified as significant mismatches or significant exact matches at the individual product
analysis stage were collated into matrices of products versus attribute categories and
converted to percentages to ease comparisons (Tables 3 and 4). The total number of
significant mismatches and significant exact matches were calculated for each row
(product) and each column (attribute category).

Unsuccessful transfer of meaning
Table 3 identifies the adjectives (meanings), highlighted in CAPITALS, that designers
intended to be conveyed, but which users failed to be perceive. The adjectives
highlighted in italics are also significant mismatches, but are instances where designers
preferred to stay neutral in their grading.
The largest number of significant mismatches, taking into account all eight products,
existed in the usability and interaction category (19%). Significant mismatches for the
other categories were lower: personality characteristics (12%), visual qualities (9%), and
social values and positions (5%). When cross-comparing the total number of significant
mismatches per product, extremes of 20% (product ND) and 5% (products SB and OB)
were found. So, it can be stated that the designer of ND was least successful in
conveying intended messages through product visual form, having a failure rate of
approximately 1 in 5. The intervening findings, in rank order, were quite distributed: AM
and NS (16%), SS (14%), AS (11%) and OT (7%). Considering evaluations for all product
examples across all categories, the frequency of significant mismatches was
approximately 1 in 10 (12%).
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Table 3
Adjective pairs with significant mismatches
Product

Social values and
position
(n=8)

Usability and
interaction
(n=11)

Visual qualities
(n=11)

Personality
characteristics
(n=14)

Sum
(Mean)

AS
(Sledge)

Formal – CASUAL

Heavy – LIGHT

ORGANIC – Geometric

1/8 (13%)

1/11 (9%)

1/11 (9%)

EXCITING – Calm
Mature - IMMATURE
2/14 (14%)

5/44
(11%)

AM
(Mushroom)

-

Easy to use – Difficult to use
Practical – IMPRACTICAL

Dynamic – STATIC
Orderly – DISORGANIZED

7/44
(16%)

0/8 (0%)

2/11 (18%)

2/11 (18%)

EXCITING – Calm
Extraordinary – ORDINARY
FEMININE – Masculine
3/14 (21%)

Contemporary – TRADITIONAL
High technology – LOW
TECHNOLOGY

Practical – IMPRACTICAL
Steady – UNSTEADY

SOFT – Hard

9/44
(20%)

2/11 (18%)

1/11 (9%)

FEMININE – Masculine
MATURE – Immature
Young – Old
Futuristic – NOSTALGIC
4/14 (26%)

-

Clear – CONFUSING

Simple – COMPLEX
Ornate – Plain
ORGANIC – Geometric
3/11 (27%)

Quiet – NOISY
Truthful – EXAGGERATED
PROUD – Humble
3/14 (21%)

7/44
(16%)

2/44
(5%)

ND
(Daydream)

2/8 (25%)
NS
(Sumo)

0/8 (0%)

1/11 (9%)

OB
(Boxer)

-

Comfortable – Uncomfortable
Steady – UNSTEADY
2/11 (18%)

-

-

0/11 (0%)

0/14 (0%)

OT
(To Armchair)

-

Safe – DANGEROUS
Robust – DELICATE
2/11 (18%)

-

Young – OLD

0/11 (0%)

1/14 (7%)

SB
(Ball)

-

Safe – DANGEROUS
Steady – UNSTEADY
2/11 (18%)

-

-

0/11 (0%)

0/14 (0%)

SS
(S Armchair)

0/8 (0%)

EASY TO CLEAN – Difficult to
clean
SAFE – Dangerous
ROBUST – Delicate
Flexible – RIGID
Steady – UNSTEADY
5/11 (45%)

Ornate – PLAIN

-

1/11 (9%)

0/14 (0%)

SUM
(MEAN)

3/64
(5%)

17/88
(19%)

8/88
(9%)

13/112
(12%)

0/8 (0)%)

0/8 (0%)

0/8 (0%)

3/44
(7%)
2/44
(5%)
6/44
(14%)

41/352
(12%)

Table 4
Adjective pairs with significant exact matches
Product

Social values and
position
(n=8)

Usability and
interaction
(n=11)

Visual qualities
(n=11)

Personality
characteristics
(n=14)

Sum
(Mean)

AS
(Sledge)

IN FASHION – Out of fashion
1/8 (13%)

0/11 (0%)

0/11 (0%)

0/14 (0%)

1/44
(2%)

AM
(Mushroom)

IN FASHION – Out of fashion

CLEAR – Confusing
STEADY – Unsteady

-

7/44
(16%)

1/8 (13%)

2/11 (18%)

SIMPLE – Complex
Ornate – PLAIN
COMPACT – Large
SYMMETRICAL –
Asymmetrical
4/11 (36%)

-

CLEAR – Confusing

-

0/8 (0%)

1/11 (9%)

Ornate – PLAIN
ORDERLY – Disorganized
SYMMETRICAL –
Asymmetrical
3/11 (27%)

CONTEMPORARY – Traditional
AVANT-GARDE – Conservative
Formal – CASUAL
Expensive – Cheap
4/8 (50%)

-

DYNAMIC – Static
SYMMETRICAL –
Asymmetrical

FUTURISTIC – Nostalgic
INTERESTING – Boring

IN FASHION – Out of fashion
CONTEMPORARY – Traditional
GLOBAL – Local
EXPENSIVE – Cheap
4/8 (50%)

SAFE – Dangerous
ROBUST – Delicate

HIGH CLASS – Low class
CONTEMPORARY – Traditional
AVANT-GARDE – Conservative
EXPENSIVE – Cheap
4/8 (50%)

-

IN FASHION – Out of fashion
High technology – Low technology

CLEAR – Confusing

ND
(Daydream)

NS
(Sumo)

OB
(Boxer)

OT
(To Armchair)

SB
(Ball)
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0/11 (0%)

2/11 (18%)

0/11 (0%)

2/11 (18%)

0/14 (0%)

0/14 (0%)
8/44
(18%)

2/14 (14%)

SYMMETRICAL –
Asymmetrical
ORGANIC – Geometric

EXTRAORDINARY –
Ordinary
INTERESTING – Boring

2/11 (18%)

2/14 (14%)

INNOVATIVE – Imitative
ORDERLY – Disorganized
SYMMETRICAL –
Asymmetrical

ATTRACTIVE – Repulsive
QUIET – Noisy
INTERESTING – Boring

3/11 (27%)

4/44
(9%)

10/44
(23%)

10/44
(23%)

3/14 (21%)
Feminine – Masculine
Truthful – Exaggerated

9/44
(20%)

2/8 (25%)

1/11 (9%)

INNOVATIVE – Imitative
SIMPE – Complex
Ornate – PLAIN
ORDERLY – Disorganized
4/11 (36%)

SS
(S Armchair)

AVANT-GARDE – Conservative

Heavy – Lightweight

-

1/8 (13%)

1/11 (9%)

0/11 (0%)

Aggressive – Submissive
FUTURISTIC – Nostalgic
2/14 (14%)

4/44
(9%)

SUM
(MEAN)

17/64
(27%)

7/88
(8%)

18/88
(20%)

11/112
(10%)

53/352
(15%)
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Successful transfer of meaning
Table 4 identifies the adjectives (meanings), highlighted in CAPITALS, that designers
succeeded in evoking from users. These adjectives are referred to as significant exact
matches. There existed some adjective pairs that designers and users alike preferred to
stay neutral on; these also qualified as significant exact matches and are highlighted in
italics. The neutral evaluations were important because they reveal that either (i) the
adjective pairs were not relevant to product visual form, or (ii) the product form did not
provide either group of participants (designers or users) with enough information to
express their perceptions with reference to the given adjective pairs. To check the former
possibility, designers’ intended messages were examined: none of the designers
considered the adjective pairs with neutral evaluations to be inapplicable to their
products. Designers wanted to intentionally convey a neutral message. Therefore, even
considering the second possibility, matches on the neutral scale can still be regarded as
significant matches.
From Table 4, it can be observed that the largest number of significant exact matches
existed in the social values and positions category (27%) and visual qualities category
(20%). Far fewer significant exact matches existed for personality characteristics (10%)
and usability and interaction (8%). When cross-comparing the total number of significant
matches per product, extremes of 23% (products OB and OT) and 2% (product AS) were
found. The designer of OB and OT was therefore most successful in conveying intended
messages through product visual form, having a success rate around 1 in 4. The
intervening findings, in rank order, were quite distributed: SB (20%), NS (18%), AM
(16%), ND and SS (9%). Considering evaluations for all product examples across all
categories, the frequency of significant exact matches was approximately 1 in 7 (15%).

Discussion of Importance and Influence of Findings
To examine the overall importance and influence of these findings, it is helpful to consider
the relative size of the ‘extreme’ data (i.e. the occurrences of significant exact
mismatches, significant mismatches) compared to the occurrences of ‘middle ground’
data (non-significant findings). For this purpose, Table 5 and Figure 1 were constructed,
both providing data on the ratio between the numbers of significant exact matches and
the number of significant mismatches for each product. Products with a ratio of 1:1 or
greater were considered to have been more successful in communicating intended
meanings, whilst those with a ratio lower than 1:1 were considered less successful. Using
this system, OB (5:1), SB (4.5:1) and OT (3.3:1) were identified as the most successful
products. Accordingly, AS (1:5) and ND (1:2.2) were considered least successful.
Products NS (1.1:1), AM (1:1) and SS (1:1.5) were middle ranked. Considering the ratio
across all products (1.3:1), it can be said that the number of significant exact matches
only slightly outweighs the number of significant mismatches, showing that on balance
designers tend to avoid significant mismatches. In other words, considering all eight
products collectively, message transmission from designers to users was successful and
unsuccessful in almost equal measure.
An important final observation is that the proportion of non-significant findings (i.e.
findings that were neither a significant exact match nor a significant mismatch) was quite
high (seven products in the range 66-77%), and especially high for product AS (86%).
Thus the majority of designers’ intended messages fall within a sizeable middle ground of
‘somewhat correctly received’, or ‘received incorrectly but only to a modest degree’. Put
differently, in comparing designers’ intended messages and users’ perceptions, a
substantial majority of messages are interpreted close to (but not exactly the same as)
designers’ intentions. Therefore, if the summed overall general impression of a product is
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successfully conveyed to a user, which these results show, then it becomes more
important to examine the reasons why (and how) the significant mismatches and exact
matches arise, on a product-by-product basis. If designers are to more efficiently and
effectively communicate their intended messages through product visual form, this
intermediate zone of discordance must be replaced with a greater number of significant
exact matches. This is an area in which empirical design research can make an important
contribution. To examine these issues, a follow-up study is planned, incorporating several
different product sectors to additionally examine the transferability of results from sector
to sector.
Table 5
Ranking of products based on ratio of significant exact matches to significant mismatches

Rank Product

Significant
Exact
Matches
(A)

Significant
Mismatches
(B)

NonSignificant
Findings

Ratio Overall
A:B
Meaning
Transmission

1

OB (Boxer)

10/44
(23%)

2/44
(5%)

32/44
(73%)

5:1

2

SB (Ball)

9/44
(20%)

2/44
(5%)

33/44
(75%)

4.5:1

3

OT (To Armchair)

10/44
(23%)

3/44
(7%)

31/44
(70%)

3.3:1

4

NS (Sumo)

8/44
(18%)

7/44
(16%)

29/44
(66%)

1.1:1

5

AM (Mushroom)

7/44
(16%)

7/44
(16%)

30/44
(68%)

1:1

6

SS (S Armchair)

4/44
(9%)

6/44
(14%)

34/44
(77%)

1:1.5

7

ND (Daydream)

4/44
(9%)

9/44
(20%)

31/44
(70%)

1:2.2

8

AS (Sledge)

1/44
(2%)

5/44
(11%)

38/44
(86%)

1:5

SUM
(MEAN)

53/352
(15%)

41/352
(12%)

258/352
(73%)

1.3:1

More
Successful

Less
Successful

Some other relevant comments can be made. A community of designers will be more
sensitive and discriminating about product semantics and the communicative value of
product visual form; certainly more so than the public, and probably more so than target
users of products. So a study such as described in this paper takes the broad assumption
that people really care about, or are able to ‘pick up’ on, products as signs (semiotics).
Another point to be considered is that designers evaluated the product form having
experienced it as a manufactured artefact and possibly benefiting from user feedback
during product development. Users on the other hand evaluated the product form after a
very short acquaintance through still images. This situation is acknowledged to have
limited the depth of users’ evaluation of product form.
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Total
SS
SB
OT
Significant Exact Matches

OB

Non-Significant Findings

NS

Significant Mismatches

ND
AM
AS
0%

20%

40%

60%

80%

100%

Figure 1: Distribution of matches and mismatches between designer intent and user
perception

Conclusion
The challenge in this work was to compare designers’ and target users’ interpretations of
product visual form, by considering product visual form (e.g. shape, colour, texture,
pattern, shade, light, ornament, material) as a medium of communication. The form of a
product and its expressive qualities are considered as visual manifestations of messages
and semantic contents intended to be conveyed by the designer of the product. Each
product form indicates a type of visual language and style that the designer uses as a
communicative mechanism.
Although the conceived ideas and intended messages hidden in product form are
subjective or differ among products, designers intend to evoke positive impressions in the
majority of users who are exposed to their products. Perceived meanings are stimulated
by values held by users and delivered or evoked by visual attributes of product form.
The results of this work revealed that the most significant mismatches between
designers’ intended perceptions and users’ actual perceptions across all eight products
existed in the usability and interaction category (19%), followed by the personality
characteristics category (12%). Concomitantly, the most significant exact matches existed
in the social values and positions category (27%) and visual qualities category (20%).
Although the levels of significant mismatches and significant exact matches are not high
(designers mostly achieve a moderate level of success in effectively communicating their
intentions), the findings nevertheless show that meaning communication is lowest for
visual product attributes related to ‘usability and interaction’ and ‘personality
characteristics’. These can be considered priority areas for research into improved
message transmission, at least within high-end seating.
Personality characteristics ascribed to product appearance are based on designers’ own
perceptions. Designers often make judgments about product characteristics in the
absence of user trials. They create an object, and in doing so impart meanings based on
personal judgments and concepts. Since these meanings are rarely developed in
cooperation with users, it is understandable that a degree of mismatch exists between
designers’ intentions and users’ received meanings. In this regard, if we consider design
as a selfless discipline, it is the designer’s responsibility to 1) generate product form
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based on users’ tastes and needs, rather than based on the designer’s tastes and needs,
and 2) provide users with products possessing honest and understandable forms. The
successful integration of meanings into the form creation process requires designers to
thoroughly understand target users and, through user studies, to encourage their
participation in product design activities. In this way, users may more readily see or
understand what it is the designer encoded in product visual form, and larger groups of
users may be drawn to a product because in a figurative sense it successfully ‘connects’
to its target users.
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Abstract
Design is an economic activity to create values for users and stakeholders over the value
chain of a product. In this paper, the contribution of design is defined as the enhancement
of users' perceived values by improving users’ “experience of a product”. In this context,
the value of a product corresponds to compensation for experience or a promise for
experience of a product. Experience can be sensory or psychological benefits to users.
To evaluate the value of design, it is important to identify and analyze the design
parameters affecting users' experience and benefits of products such as macro-, microenvironmental factors, value chain factors, designer factors, and user factors. For an
analytical modeling of the values of design, this paper introduces the concept of a “utility
function” from economics. In economics, utility is a measure of “desirability or satisfaction”
that can be correlative to “Need or Desire". The measure of value can be found in the price
which a user is willing to pay for the fulfillment or satisfaction of need or desire via the
experience of a product.
Keywords: value of design, design value space, design economics, design utility function
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1. Introduction
st

In the 21 century, design economics based on design and related activities (such as:
design skills, methods and processes for innovation and creativity) has been increasingly
important in resolving issues and problems for the enhancement and sustainability of
lives on the earth. If IT based digital economics has been the growth engines of the latter
th
part of 20 century, design economics will play great roles in this era [1~4]. Contribution
of design can be tangible in the form of economic value and benefits, or intangible,
philosophical, and psychological. This paper confines the contribution to be tangible,
measurable, and exchangeable in a market place as the economic value. The
contribution defined in the paper, however, spans a range which extends from ‘hard
values’ derived from functional and material capability through to immaterial or soft values
relating to emotional/psychological elements.
Latest social/cultural trends have been reshaping the behaviors of customers and market.
A survey of the rating of subjective values shows that the more individual factors such as
physiological pleasure (comfort, pleasure), self-love (self-satisfaction), and empathy
(sharing, connection) rather than convenience (ease, efficiency), are seen to acquire a
growing significance [5]. Norman introduced the concept that product design should
address three different levels of cognitive and emotional process: visceral (most
immediate level of react to visual and other sensory experiences), behavioral (refers to
the actions or reactions of a user to the environment, to a product. Influenced by pleasure
and effectiveness of use (functionality, accessibility and usability), and reflective
(conscious reasoning and reflection on past experiences). The first two levels are mostly
relying on sensory and physical experiences and reaction to the functionality and
emotional aspects of products [6][7]. The third level deals with cognitive processing of
reason and thought, resulting in psychological experiences of a product. Users’ cognitive
processing on products develops opinions on products and leads to a value judgment.
In this paper users’ experiences and cognition are correlated to the value of a product.
Users are willing to compensate the benefits from the experience and cognition of
products with the values that users perceive appropriate, and willing to yield for
exchange.

2. Defining a design space for creating values
To analytically approach complex design value problems, this paper introduces the
concept of a design value space. A design value space is any portion of the universe
isolated for the purpose of investigating the change/creation of values within it. A design
value space is under the influence of numerous environmental factors such as social,
global, national, ecological, and marketing/technology issues. Figure 1 depicts a
comprehensive form of a design value space. Key value groups in Figure 1 are User,
Value chain contributors, Micro- and Macro-environment factors, and Designer (in the
form of design thinking).
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Figure 1: Design Value Space
Macro environment factors are external to the direct interaction and involvement of
designer and users. Macro-environment factors are analogous to the macro
environmental factors in the marketing and economics study. Key macro variables are
Global Trends/issues, Technology Evolution, Industry/Market Structural Change, SocioCultural Change, Political/Economical, and Demographical change.
Micro environment factors exist within the industry where the object product belongs to. A
sample list of micro-environment variables are: supplier Internal (Finance, Human
Resources, Organization), supplier externals (Outsourcing, Materials, Logistics, Supply
Chains), Technology (service specific), competitors, sales channels, public (Banking,
Government regulation, Fair-trade).
The value chain is a conceptual network that links up all value adding activities during the
course of production/delivery/consumption of products. Players over the value chain exist
within the same organization or outside of designer’s organization. Typical value
contributing activities can include Outsourcing, R&D, Producing, Marketing, Sales,
Logistics, and Services.
Designer and users are two main factors affecting products and the values of products.
These two items are further elaborated below.

3. values based on User experiences (Ç)
Users are located at the core of the design value space as the main contributor of values
in Figure 1. Users are the sources of values in the space of design value. All market
variables revolve around users as the planets revolve around the sun. As the sun
nourishes all planets of the solar system, the users influence, lead, and nurture the
planets of design.
Products acquire value in offering experiences and benefits to users. The perceived or
expectation of emotional and/or functional/material experiences and benefits influences
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the value of a product. Users are willing to compensate the experiences and benefits of a
product with the price that users perceive appropriate, and are willing to yield for
exchange.
Values that users perceive important are equivalent to design requirements and design
goals. For ‘good design’, it is important to understand what constitutes user perceived
values. This paper divides users’ experiences and corresponding values into three
categories: functional design values, emotional design values, and
psychological/transcendental design values
The functional and material dimension of products, have the advantage of being open to
quantitative analysis in terms of either technical performance or return-on-investment
analyses and has been the focus of more traditional value analyses. However, the
emotional or psychological dimensions of products bring us beyond the threshold of
quantitative assessment where intangibles enter the frame. Qualitative assessment is
typically also associated with a value statement on emotional or psychological benefits
which is dynamic and derives from various cultural influences. In moving on from issues
of quality to the even more intangible, ‘soft’ dimensions of emotional and psychological
satisfaction, evaluation of emotional and psychological ‘experiences’ of users is required.
This paper divides users’ experiences and corresponding values into three categories:
experiences of functionalities, emotional experiences, and psychologically gratifying
experiences.

3.1 Functional Values
A product acquires value in the delivering of its required functions (or benefits), e.g. a car
must be an effective transport vehicle. The more effective it is in terms of performance,
efficiency, safety, and comfort, the greater will be its perceived value. Functional aspects
of products are divided into two groups: Operation related functionalities, and
quality/safety related functionalities.
Functional goals can be further classified into essential functionalities (a basic and
minimum objective of design similar to non-negotiable constraints) and supplemental
functionalities (analogous to negotiable constraints). As an example, cars must provide
the transportation capability as a minimum. Additional functionalities such as operational,
maintenance, storage, and supplementary functions are optional and chosen by
customers. Of particular interest or core value to the customers is user-interface. Userinterface plays important roles in enhancing convenience of customers.
Convenience orientation refers to a person's general preference for convenient goods
and services. Intrinsic to consumers' perceptions of service convenience are the time and
effort required to buy or use a service. Time and effort are non-monetary costs customers
must bear to receive the service. There can be many definitions of convenience such as
Use of ease, Access, Transaction, Decision, and Benefits/Post Benefits [8].
As technology advances, Quality/Safety values are often taken for granted. However,
these values are very important regardless of the nature of products or services. There
can be several issues related to users’ safety or quality concerns. Most important
quality/safety issues are preventing users’ physical and financial damage during
experiencing the core benefits of products and services such as automobile design
defects. Depending on the characteristics of products or services, such as transportation
products/services, foods, medical services, the severity of quality/safety values varies.
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3.2 Emotional Values
Sensory effects are the results of cognition by five senses (sight, hearing, taste, smell,
and touch). Emotions are reflection of users’ five sensory capacities. Customers use five
natural senses to perceive information about products or services; that information helps
customers make decision and choose the right actions to take. Design based on
emotional values are becoming more important lately [5][6][7].
User cognitive values, particularly, emotional values can be very subjective, and it may
be difficult to have clear cut classification of different emotions because all these
emotions are mixture of human mind and complex process of thought. Users’ emotional
reactions can be reflected as one of entertainment/hedonic values, aesthetics values,
relational/empathetic values, Intellect values, and self-esteem values as summarized in
Table 1 below.

3.3 Psychological Values
Beyond users’ self-centered spirit and ego, there can be self-actuation or even selftranscendence values that can be offered to users as part of or attachment to products
such as high morale, high standard of ethics, or contribution to the society, and
philanthropic work. Sometimes spiritual values of products can appeal to users. As an
example, if a fixed percentage of revenue from the sale of a product is donated to a
charitable organization, this strategy can enhance the value of the product to some users
of the product.

4. Designer Factor (Ð)
Designer, in the form of “design thinking”, is positioned, at the outer circle of the design
value space, and should be able to embrace and interpret the significance of all market
variables and their impact on products. Designer, with creativity, intuition, and insight,
carefully and scrutinizes all the interactions among value contributors (Figure 1).
Designer incorporates the effects and impacts of these variables into design so that
customers can experience these value factors indirectly. As an example, a macro-market
variable, ecology/energy (high gasoline price) factors, should be reflected into the
automobile design, and customers can experience the effects of a high cost gasoline
price. Similarly, variables of Figure 1 can generate innumerable value variables, which
should be carefully and thoroughly identified and analyzed.
A single word or a single thought process may not be sufficient to comprehensively define
design thinking because it deals with the complex state of human mind, and complex
marketing problems. Basically, design thinking is a methodology for practical, creative
resolution of problems or issues that looks for an improved future result. As a style of
thinking, it is generally considered the ability to combine empathy for the context of a
problem, creativity in the generation of insights and solutions, and rationality to analyze
and fit solutions to the context. Some of key attributes of design thinking from various
researches can be found as Process oriented, Strategic, Holistic, Multi-disciplinary,
Customer-centered, Group-thinking, Dialectic approaches.
The following design thinking parameters can be proposed:


Creativity: causes to differentiate from those of existing logics such as
deductive or inductive logics, for alternative forms of functional, aesthetic,
formative and emotional values. Creativity helps attain a leap to the design idea.
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Innovation: aims for definitive upgrade or differentiation at the universality level
in an evolutional mode..
Knowledge Management: is to accumulate and systematize individual,
organizational and external groups’ knowledge, insights, and experiences to be
utilized as part of the design process.
Dialectic can be useful, especially in the group-thinking environment to come up
with a totally different concept from the proposed or existing product. Also, this
can be considered as a critical design review process of modern times.
Transformational: managerial and holistic innovation aspect of design thinking
is how to achieve the design goals with given resources by upgrading the
organization and operational processes.

The design thinking process can affect design more than any other design parameters. It
is important to integrate, and engraft designer factors into the design model to encourage
and bring out designers’ creativity potentials.

5. Economic Modeling of Design value System
This paper introduces the concept of a utility function from economics to evaluate the
value of design. In economics, utility is a measure of desirability or satisfaction that can
be correlative to “Needs or Desire”. “Need or Desire” cannot be measured directly, but
only indirectly, by the outward phenomenon that they cause to exist. The measure can be
found in the value or price which a consumer is willing to pay for the fulfillment or
satisfaction of users’ “needs, wants, desires” [9][10]. A utility function is a means of
measuring the desirability of various types of goods and services, and the degree of wellbeing experiences that those products provide for users. This measure is normally
presented in the form of a mathematical expression, and can be utilized with just about
any type of good or service. In other words, utility is proportional to value.
In this paper, ‘value’ and ‘utility’ terms are used exchangeable.
In a grossly simplified form, the utility (or the value) of design is determined by two value
factors as following:
∆U = 𝑊𝑊 + Q

Equation 1

Where ∆U is the change of utility (i.e., the changed “desirability or value of a good and
service”), Q is design input materials and 𝑊𝑊 is work of designer. Equation 1 implies
that Change of Utility in the design value space equals to the amount of design materials
supplied to the space(Q) plus designer work (𝑊𝑊) performed on the design value space.
U

To apply this concept to more realistic and complex design value problems such as
depicted in Figure 1, a general utility balance equation can be derived from as follows:
J
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N

O

1

1

1

1

1

1

∆U = ƒ(� Ti + � Xi + � xi + � Vi ) + Ç(� Ni ) + Ð(� Ci ) + Ui

Equation 2: Balanced Utility Equation for Complex Design Value Space
Where, ∆𝐔𝐔 has four 4 variable groups: environmental groups (ƒ) customer factors (Ç),
designer factors (Ð), and design input materials(Ui ). Compared to Equation 1, Equation 2
has two additional terms: customer factors (Ç), and environmental factors (ƒ).
Environment factors group has 4 elements: macro-environment factors (X), microenvironment factors (x), value chain contributors (V), and time factors (t). The implication
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of design utility, Equation 2 is that the total utility of users for a given product is affected
by environment factors, users, designer (work), and design input materials.
Similar to any physical or social problem, a complex design system is an unsteady-state
function, time being an independent variable. Time factors affect the value of design as
follows: 1.) Target time of the object product. In general, the target time will be set to the
current point of time, and design represents contemporary trends and styles. Depending
on the demand of the market and users, design can also be retro or futuristic styles. 2.)
Materialization time, the time of materializing the design or the launching time of a
product. 3.) Life cycle or life-span of design: The market and the customers have
expectation for the life span of products and services.

6. Definition of Design Value parameters/Variables
In summary, all value variables that affect users’ perceived values in Figure 1 and
Equation 2 are included in Table 1. It should be noted, however, that depending on the
type of products and services, design value variables can be added or deleted. The
variables in Table 1 can be used as a guide line.

Table 1: Design Value Parameters
Value Group

Value Parameters
Creativity

Designer
(as design
thinking) (Ð)

Innovation
Knowledge Management
Group Thinking
(Dialectics)
Transformational
Functional Values

User
( perceived
values)
(Ç)

Emotional Values

Psychological Values

Macro

Value Contributing Elements
Complete departure from Existing Values,
Cultures, Logics
Upgrade of Functionalities, Costs,
Performance
Multidisciplinary, Consilience approaches
Group Thinking, Critical Review
Organizational, Process Change
Functional Values (operation, user
interface)
Quality/Safety Values
Benefits
Entertainment/Hedonic Values
Aesthetic Values
Belongings/Relational/Empathetic
Intellect/High Technology
Self-Esteem
Self-Fulfillment/Spontaneity
Spiritual/Moral/Ethical Values
Global Trends
Technology (IT, Internet) Effects
Socio-Cultural Values
Energy/Ecology
Demographical Values

Environmental
Factors
Micro

Fair-trade
Designer Internal (Human, Financial,
Organizational Resources)
Supply Chain management: part suppliers,
channels
Competitors (same products, substitute
products),
Technology (the same industry)
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Public (bank, government, local)
Demographics
R&D
Production
Outsourcing
Marketing
Sales
Logistics
Services
Target Time (Retro, Contemporary,
Futuristic)

Value Chain Factors

Time Factors

Realization time (Launching Time)
Life-Cycle, Life-span

7. Estimation of Value of Design
From Equation 1, the contribution of design (or work in general) can be estimated by the
change of utility minus material inputs as following:

𝐖𝐖 = ∆𝐔𝐔 − 𝐐𝐐

Equation 3: Simple Design Value Equation

For a more realistic situation, the work (or contribution) of designer can be estimated from
Equation 2:

𝐉𝐉

𝐊𝐊

𝐋𝐋

M

𝐍𝐍

𝐎𝐎

𝟏𝟏

𝟏𝟏

𝟏𝟏

1

𝟏𝟏

𝟏𝟏

𝐖𝐖 = ∆𝐔𝐔 − 𝐔𝐔𝐢𝐢 = ƒ(� 𝐓𝐓𝐢𝐢 + � 𝐗𝐗 𝐢𝐢 + � 𝐱𝐱 𝐢𝐢 + � Vi ) + Ç �� 𝐍𝐍𝐢𝐢 � + Ð �� 𝐂𝐂𝐢𝐢 �
Equation 4: Contribution of Design for a complex model

The format and implication, Equation 3 and 4 are identical. However, in Equation 4, the
scope of designer work is expanded to not only include the traditional scope of design
area such as design of artifacts, packaging, hardware, and software design, bust also
designer’ interpretation and management of environment, user factors, value chain
contributors in the form of design thinking (Table 1). Depending on where actual value
creation activities are taking place, some items of Equation 4 need be moved to the left
side of Equation 4 to be excluded from the contribution of designer. As an example, if
some value creation activities are performed completely outside of designer’s control,
these items must be removed from the contribution of designer.

This approach is useful not only in estimating the total value of design, but also in
evaluating value contribution by each individual design variable such as macro-, microenvironmental, value chain factors, user and designer. By this approach, value
contribution by each design variable such as energy factor, ecology factor, or user
experiences can be obtained. To add the sense of reality to analytical outputs, a
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customer survey will be designed and performed to assess users’ perceived value
influenced by individual market variables. Statistical analysis needs be performed using
tools such as Conjoint or SPSS to analyze the survey results.
Figure 2 qualitatively shows the value structure of design. The user perceived values
span a range starting from ‘sensory experiences’ derived from functional and material
capability through to immaterial or soft values relating to emotional/psychological
experiences. In Figure 1, the lower bottom represents functionality/material oriented
values, ‘hard values’ such as functional or safety/quality related values. The next level
shows values needed emotional experiences, and the top of the value hierarchy
describes spiritual experiences and related values.
Figure 2 shows several key attributes of user perceived values. User perceived values
follow the marginal utility concept. The marginal utility concept is that once a certain level
of experiences is satisfied, the rate of users’ perceived values by additional functionalities
nd
increases at a slower pace. This is similar to an analogy that the 2 or 3rd bite of food
st
may not be as tasteful as the 1 bite. Another attribute of the value of design is that to
enhance the value of products, functionality alone has the limit. Design needs to appeal
to and satisfy users’ emotional and psychological experiences and values.

Figure 2: User Experiences versus Perceived Values

Conclusions
The customers’ values can be correlated with users’ “experiences or a promise for
experiences of a product.” For the analytical description of customers’ cognitive values,
the concept of the utility function can utilized to entail all design actors, and environmental
factors as contributors to utility affecting the customers’ “want, need, and desire.”
A systematic design process is needed to intelligently and creatively identify, classify, and
select design factors that affect the values of design. A product acquires value in the
offering of its required experiences and benefits to users. Values that users perceive
important are design goals and requirements. The proposed design process should be
able to help induce definitive and implementable design goals that meet or exceed the
customers’ and market expectation.
Beyond the functionality such as user-interface, users’ emotional and psychological
experiences should be considered to enhance the value of products and services.

Conference Proceedings

857

Jungsook KIM and KyuSuk CHUNG

References
1.

Andrew Sentance & James Clarke, The Contribution of Design to the UK Economy,
1997 UK Design Council

2.

Design Council, "The Value of Design Factfinder report", 2007

3.

Proceedings of DMI conference, The Value of Design re-Inspired, May 18~19 in

4.

Amsterdam
Design is to create values for end-users. AMION Consulting and Taylor Young, Economic
Value of Good Design in a Recession, May 2009

5.
6.

Workshop on “Value added design”, Brussels, March 1998.

Norman, Donald A. Emotional Design: Why We Love (Or Hate) Everyday Things,
2004.
7. Norman, Donald Arthur (2005). Emotional Design. Basic Books. ISBN 0465051367.
8. Leonard L, Berry, Kathleen Seiders. & Dhruv Grewal.(2002). Understanding Service
Convenience, Journal of Marketing, 66(July 2002): 1-17
9. Alfred Marshall. 1920. Principles of Economics. An introductory Volume. 8th edition.
London: Macmillan.
10. Wikipedia, Utility, 2011.

858

Conference Proceedings

DRS 2012 Bangkok
Chulalongkorn University
Bangkok, Thailand, 1–4 July 2012

Towards a Taxonomy of Airport Passenger
Activities
Philip J KIRK, Vesna POPOVIC, Ben KRAAL and Alison LIVINGSTONE
Queensland University of Technology

Abstract
Airports are vital sources of income to a country and city. Airports are often understood
from a management perspective, rather than a passenger perspective. As passengers are a
vital customer of airports, a passenger perspective can provide a novel approach in
understanding and improving the airport experience. This paper focuses on the study of
passenger experiences at airports. This research is built on recent investigations of
passenger discretionary activities in airports by the authors, which have provided a new
perspective on understanding the airport experience.
The research reported in this paper involves field studies at three Australian airports.
Seventy one people who had impending travel were recruited to take part in the field study.
Data collection methods included video-recorded observation and post-travel interviews.
Observations were coded and a list of activities performed was developed. These activities
were then classified into an activity taxonomy, depending on the activity location and
context.
The study demonstrates that there is a wide range of activities performed by passengers as
they navigate through the airport. The emerging activity taxonomy consists of eight
categories. They include: (i) processing (ii) preparatory (iii ) consumptive (iv) social (v)
entertainment (vi) passive (vii) queuing and (viii) moving.
The research provides a novel perspective to understand the experience of passenger at
international airports. It has been applied in airports to improve passenger processing and
reduce waiting times. The significance of the taxonomy lies in its potential application to
airport terminal design and how it can be utilised to understand and improve the passenger
experience.
Keywords: activity-centred design, airport experience, passenger experience, taxonomy
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Introduction
Passengers are vital customers of airports who expect an efficient, pleasant and safe
experience. A pleasant airport experience has been described as an important way to
encourage spending and influence future travel plans (Airport Council International,
2008), while a poor experience has been identified as a threat to a city/country’s
economic stability (London First, 2008). For these reasons, airports have had to become
increasingly customer focused. To ensure a passenger’s experience is pleasant it is
necessary to understand what is important to a passenger, and how airports could
respond to any shortcomings. Historically, research about passenger experience has
been completed from a management perspective, and has focused on the time it takes
passenger to get through the processing domains of check-in, security, customs and
boarding. However, there is a lack of research that focuses on the passenger’s
perspective. In the limited research that takes a passenger perspective the focus is on
the introduction of new technologies. The International Air Transport Association (IATA)
has looked at improving the passenger travel experience by replacing repetitive checks of
passengers and their documents with new streamlined systems (International Air
Transport Association, 2009). This technology-focused program has an emphasis on
processing activities. Getting “permission to board” is sought at all processing domains.
However, the current research is not based on an adequate analysis of the present
situation in airports, and lacks a passenger centred approach (Kraal, Popovic, & Kirk,
2009; Popovic, Kraal, & Kirk, 2009).
An activity-centred approach allows interactions with interfaces to be understood in a
social, cultural and emotional context (Gay & Hembrooke, 2004; Norman, 1998). These
contexts are essential to understanding the experience of users (Popovic, 2007). Authors
have recently developed a novel approach to understand passengers as users of an
airport (Kraal et al., 2009; Popovic et al., 2009). This approach concentrates on the
activities passengers undertake in airports, rather than just the time it takes passengers
to complete processing tasks. This unique approach allows researchers to understand
passengers’ full airport experience. It can provide insight into simple ways to support and
improve passenger flow. This research aims to address the lack of understanding of the
complete passenger experience by answering the question “what do passengers do
during an airport experience?” By understanding the activities, the sequence of activities
and the reason why they were carried out the research is able to provide insight into how
to support and improve the processing of passengers. The activity-centred approach can
identify problems in the sequence of processing activities in airports
Airport processes are not the only focus of the research. A large part of the airport
experience involves non-processing periods, referred to as enforced leisure time (Rowley
& Slack, 1999), or discretionary time (Popovic et al., 2009). This part of the experience
can account for around two thirds of the total time at the airport (Underhill, 2008).
Discretionary activities can occur throughout the airport experience (figure 1) and have
not been well explored. Figure 1 illustrates the processing domains passenger needs to
get through at an airport. The four domains of the airport are check-in, security, customs
and boarding. Between these processing domains the passenger can undertake
discretionary activities such as shopping or getting something to eat.

860

Conference Proceedings

Towards a Taxonomy of Airport Passenger Activities

Departure

Discretionary activities
Figure 1 Processing domains at international departures

Methods
Data was collected at three airports in Australia: Brisbane International Airport,
Melbourne International Airport and the Gold Coast International Airport. All data was
collected between June 2010 and May 2011 with seventy one passengers agreeing to be
observed. Passengers at Brisbane Airport were recruited weeks before their departure
date through advertising in Brisbane city centre retail outlets, and around university
campuses. Passengers using an airline executive lounge were excluded from the
research. No other selection criteria were used. Passengers at Melbourne and Gold
Coast Airport were recruited as they entered the airport on their day of travel. Those
passengers using an airline executive lounge were excluded. Once observations were
commenced the observed passenger was followed at a discreet distance by the
researcher. All activities undertaken by the passenger were recorded on video camera. At
all times the distance between the researcher and observed passenger was between five
and fifteen meters. After the completion of the observations video footage was coded
through the use of Observer software (Noldus, 2011). A coding scheme was developed
which listed the activities performed by each passenger. This coding scheme was
developed as coding progressed, and was validated by independent coders to ensure
consistency and accuracy. Passengers took part in a retrospective interview which was
recorded and transcribed for analysis. Coding of the interviews was supported by Atlas
(Atlas.ti, 2010). Interviews clarified passengers experiences; what the passenger had
done and why. During the retrospective interview passengers were asked to watch
several ten second clips of interesting occurrences throughout their airport experience
which they discussed.
Observer (Noldus, 2011) was used to generate maps of passenger activities. These
maps, in conjunction with the retrospective interviews, assisted in generating a list of
activities (table 1).
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Table 1
The list of activities in an airport

Activity list
Interact with staff

Interact with group

Interact with non-group

Interact with own
technology

Interact with airport
technology

Repacking

Unpacking

Reading/writing

Eating/drinking

Browsing

Purchasing

Lying/sleeping

Sitting

Waiting/standing

Walking without luggage

Walking with luggage

Walking with pram

Walking with trolley

Being scanned

Filling out Outgoing
Passenger Card (OPC)

Random extra security
check

Set-off scanner

Checking signage

Checking flight
information

Using water fountain

Smoking

Saying goodbye

Grooming

Queuing

Development of taxonomic groups
Taxonomic groups were developed from both the activities and the context in which they
were carried out. The context was dependent on the location, whether a passenger was
being processed or not, and how the passenger described what occurred in the
retrospective interview. The below examples show how four of the taxonomic groups
developed out of the activity of “interacting with staff”. All passengers were seen to do this
activity during their airport experience and four contexts were observed.
First, when a passenger was being processed – the passenger and staff member would
discuss the check-in process (figure 2). The output from Observer (the left of figure 2)
shows the passenger was being processed at check-in, and after queuing, interacted with
a staff member. The video shows the passenger (in red) and check-in staff member (in
blue) interacting. This activity was grouped as “processing”.

Figure 2 Interaction between a passenger and staff member at check-in

Second, when a staff member would discuss an upcoming step in the airport experience
– the output from Observer and the video show the passenger interacting with a staff
member (figure 2). The context was the same but the interaction differed. This was
described by the passenger as “Yeah it [the Outgoing Passenger Card] was handed to
me at the check-in counter” and “they informed me [to fill it out]”. This interaction involved
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the staff member informing the passenger of a step they needed to complete; preparing
for a future processing activity. This activity was grouped as “preparatory”
Third, passengers described having a social conversation with staff members – the
interaction had nothing to do with the airport process. It was an informal conversation
between the staff and passenger. The output from Observer (the left of figure 3) shows
the passenger was at a shop and interacted with a staff member. The video shows the
passenger (in red) and check-in staff member (in blue) interacting. The context of the
interaction was social as the passenger described the interaction as “they were talking to
us about babies, and they were quite funny. They were joking.” This activity was grouped
as “social”.

Figure 3 Interaction between a passenger and staff member at duty free

Finally, when staff members and passengers interacted in retail outlets – the interaction
was about a product in the shop (figure 3). The context of the interaction was to do with a
potential purchase as the passenger said “I was able to ask her a little bit more
information about what products they had.” This activity was grouped as “consumptive”.
As can be seen in the above examples the taxonomic groups come from the observed
activity and the context of the activity. Figures 2 and 3 show the same interaction but the
retrospective interview with the passengers shows the different contexts. By analyzing
the activities and the context eight taxonomic groups have been developed. These eight
taxonomic groups will now be outlined and how these groups impact airport processes,
passenger flow and experience will be considered.

Outline of taxonomic groups
Table 2 shows eight taxonomic groups and the associated activities and demonstrates
that each of the twenty-nine activities fits into at least one taxonomic group. However,
many of the activities belong into more than one taxonomic group. Each group will be
discussed with respect to how the eight categories impact passenger flow, processes and
experience.
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Table 2
The eight taxonomic groups and associated activities

Taxonomic Group Associated activities
Processing

Interacting with staff
Filling out OPC
Being scanned
Setting of scanner
Random extra security check

Preparatory

Interacting with staff
Filling out OPC
Interacting with own technology
Interacting with airport technology
Unpacking
Repacking
Reading/writing
Checking flight information
Grooming
Checking signage

Consumptive

Interacting with staff
Interacting with own group
Interacting with airport technology
Eating/drinking
Browsing
Purchasing
Using water fountain
Smoking

Social

Interacting with staff
Interacting with group member
Interacting with own technology
Reading/writing
Eating/drinking
Interacting with non-group member
Saying goodbye

Entertainment

Interacting with own technology
Interacting with airport technology
Reading/writing
Checking flight information
Browsing

Passive

Waiting/standing
Sitting
Lying/sleeping

Queuing

Queuing

Moving

Walking with luggage
Walking without luggage
Walking with trolley
Walking with pram

Processing activities
Processing activities occurred when observed passengers were being processed at the
various airport domains: check-in, security, customs or boarding (figure 1). These
activities are an essential part of the passenger being able to board their flight.
Processing activities can only occur at processing domains. Currently processing
activities only occur between the passenger and a member of staff at the airport. There
was no observation of passengers being able to use airport technology, as there was no
technology available to complete processing activities. However, this will change in the
future with technology likely to become a dominant feature of processing activities
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(International Air Transport Association, 2009). Processing activities were regarded by
passengers as necessary, with passengers having little control over what happens.
Passengers referred to processing as “a necessary hassle” in the airport experience.
The amount of time passengers spent undertaking processing activities impacts the
airport as it is used as a measure of how well an airport is performing (Consumer
Protection Group, 2009; Meyer & Schwager, 2007). The time taken for passengers to get
through security or check-in are examples of measurements of airport performance. If
passengers are aware of upcoming processing domains they can complete preparatory
activities which can reduce the amount of time a passenger spends being processed.

Preparatory activities
Preparatory activities occurred when passengers were preparing for subsequent
processing and/or discretionary experiences. Preparatory activities were carried out more
often by experienced passengers. These activities also occurred more often when staff
instructed passengers of future activities they would need to carry out. An example was
observed at check-in when staff instructed passengers that they need to complete their
Outgoing Passenger Card (OPC) before customs. Another example was when duty free
staff instructed passengers that they could purchase items, such as alcohol, now and
collect it on their way back through the airport on their return. This is an example of an
activity that is preparatory but leads to a consumptive activity.
Preparatory activities are potentially the most important to the airport as they allow the
passenger to prepare themselves for next processing domains. When passengers were
prepared for a domain they often proceeded more quickly. For example passengers
completed security on their first attempt when they had removed all ‘risk’ items from their
person (such as liquids, laptops, metal objects) beforehand. When passengers were not
prepared they had to return for a second scan, or have their bag searched. This could
lead to delays to other passengers at security. A useful preparatory activity observed was
when passengers completed their OPC before entering customs. Failing to complete this
document has been identified as a major source of delay and frustration at customs
(Rehbein AOS, 2007). Preparatory activities also provided the passengers with a degree
of control over the airport process. If they could prepare for a domain they could attempt
to control to some degree how successful the interaction was. Airports need to provide
both the information and a location to carry out preparatory activities.

Consumptive activities
Consumptive activities occurred when passengers browsed, purchased or consumed
items. Consumptive activities are extremely important to airports as they are a major
source of income (Graham, 2009). Consumptive activities were also important to
passengers as they were used as a method to reduce their perceived waiting. Many
passengers stated that “killing time” was a very important part of their airport experience.
Killing time involved passengers browsing through the shops, often without the aim of
purchasing any products. These activities were influenced by whether the passenger was
accompanied and who accompanied them (Livingstone, Popovic, Kraal, & Kirk, 2012).

Social activities
Social activities occurred when passengers interacted with another person. They were
the most frequent interaction passengers undertook. Again these activities were often
stated as a method to “kill time” at the airport.
Social activities are viewed by passengers as a positive way to spend their time in the
airport. However social activities can cause problems to the airport processes. Groups
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often waited for other members, allowing their group to reform, but this could cause
obstructions to passenger flow. Passengers can also be accompanied by non-travellers,
referred to as “wavers”. Wavers are people who go to the airport to see their passenger
off, but do not travel on and therefore do not have to undertake any processing activities.
Wavers and passengers often say goodbye close to the entrance to security. This was
observed to cause obstructions to the flow of other passengers. In other situations, social
activities were observed to benefit the airport. Benefits occur when experienced travelers
informed novice travelers of activities need to be completed for upcoming processing
domains, or about rules on the amount of alcohol allowed to be carried to their country of
destination.

Entertainment activities
Entertainment activities occurred when passengers would entertain themselves, with no
other people involved. Again this was done as a way to “kill time” until departure.
Entertainment activities could comprise up to 73% of a passengers discretionary time.
Passengers considered entertainment activities to be a very important aspect of their
airport experience. The lack of entertainment facilities was mentioned by passengers as a
major frustration. This was mainly due to no easily accessible wireless internet.
The main entertainment activity was ‘interacting with own technology’. This activity was
hard to distinguish as to which category it fitted into. For example, passengers gave
entertainment, social and preparatory contexts for their interactions. Some interactions
were playing games (entertainment), communicating with friends (social) or booking
further accommodation (preparatory). Categorisation of each case of technology use was
difficult as passengers often could not recall which context each activity was undertaken
within. Entertainment activities were particularly prominent with passengers travelling
alone.

Passive activities
Passive activities occurred when passengers sat passively somewhere in the airport, and
were viewed as both positive and negative experiences. Some passengers who sat and
waited said that this was a negative experience, as they were bored, and that there was
nothing to do at the airport. However other passengers stated they liked this time as they
were able to relax and use this time to do nothing. It is important to ensure that there are
areas in the terminal to allow passengers to do these passive activities if they choose to.
However to improve passenger experience airports should concentrate on reducing
unwanted passive periods. The main improvement passengers stated was easily
accessible wireless internet to reduce unwanted passive periods.

Queuing
Queuing occurs throughout the airport experience in both processing and discretionary
times. However, when passengers were asked about what they expected to happen at an
airport they referred only to queuing when discussing processing domains. No
passengers mentioned having to queue when discussing discretionary times. Instead,
they referred to having to wait rather than queue during discretionary times.

Moving activities
Moving activities occurred throughout the airport, getting from place to place. These
activities were related to how passengers got through the airport, and what objects
accompanied them, for example, luggage, trolleys, and prams. These activities are
important for passengers to consider as they need to get from the entrance of the airport
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to boarding in the allocated time, otherwise they will miss their flight. These activities are
also important for the airport for the same reason.

Discussion
This research has demonstrated the range of activities that passengers do while at an
airport and provides a novel perspective of the airport experience. Airport research
generally focuses on a management perspective concentrating on the time for passenger
to complete specific domains (figure 1). This research focuses on the passengers,
looking at their whole departure experience including discretionary periods. Discretionary
periods accounted for approximately two thirds of passengers’ whole airport experience.
An activity-centred approach allows us to understand what activities passengers
undertake and how these can assist or hinder the airport processes. The taxonomy
described in this paper takes this understanding further by not only describing the
activities, but also the context(s) in which these activities occur.
Eight taxonomic groups were identified:
Processing

Entertainment

Preparatory

Passive

Consumptive

Queuing

Social

Moving

These taxonomic groups illustrate that previous airport research has predominantly
focused on processing and queuing activities to the exclusion of six other activities that
passengers undertake (Consumer Protection Group, 2009; Pitt, Wai, & Teck, 2001;
Transportation Research Board of the National Academies, 2008). Consumptive activities
have become more interesting to airports and airport research as they have become an
important source of income (Graham, 2008). However, the other five groups (preparatory,
social, entertainment, passive and moving) have been largely ignored. This paper has
shown how the eight activity groups can provide an original understanding of a
passengers airport experience. For example, preparatory activities are important to the
airport, with the potential to improve processing facilitation. Preparatory activities are
important to passengers as they give them a degree of perceived control over airport
processing. It is important for airports to provide both the information and a location for
passenger to carry out these activities. There is a potential to design activities to co-occur
with other taxonomic groups. For example, passengers were observed to sit in a café,
buy a coffee, talk and fill out their Outgoing Passenger Card (OPC). This shows
preparatory, consumptive and social taxonomic groups co-occurring to improve
passenger processing, experience and airport income generation.
The taxonomic groups also demonstrate how passengers deal with reducing their
perceived waiting time at the airport. This “enforced leisure time” (Rowley & Slack, 1999)
was viewed negatively by some passengers. When time was perceived to pass quicker
than the passenger expected this was viewed positively. The lack of entertainment and
consumptive activities in the airports received the most negative comments. By providing
easily accessible entertainment facilities such as cheap/free wireless internet airports can
support improved passenger experiences. However, it is interesting that in one airport
where internet is provided free, passengers did not mention the availability. This means
an airport may not receive positive feedback when items such as free wifi are provided.
However, they will receive negative feedback when these items are not available. By
understanding that passengers used their technology often, and allocated a significant
proportion of their time to its use shows the importance. The allocation of a large amount
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of time provides feedback to the airport about its importance to the passenger
experience.
Using the taxomomic groups to improve passenger processing has already been
practically demonstrated within an airport (Popovic, Kraal, & Kirk, Unpublished). It was
recommended that a staff member should be placed in the security domain well before
passengers approach the x-ray machine. This allowed passengers to undertake
preparatory activities before approaching the security domain. Passengers could gain
information on exactly how they needed to prepare themselves before reaching the
security check point. Passengers were able to ask questions on what items they needed
to remove from themselves and their bags. Conversations with staff took place away from
the main queue of the x-ray. Once the passenger was prepared for getting through
security they would join the queue. Passengers would get through security on their first
approach, and not have to undergo additional checks. The application of this
recommendation resulted in a reduction in average waiting times from 20 minutes to 3.9
minutes, and an increase from 260 passengers per hour to 340 per hour being processed
through security. This throughput of passengers was previously unheard of at Australian
international airports. This practical application shows the benefit that the taxonomy can
add to the airport experience. Through the knowledge of how passengers use the airport,
how they navigate the various processes, and what they do during their non-processing
times, airports can better manage and facilitate the airport experience for passengers.

Limitations
There are a number of limitations associated with this research. Passengers were aware
of being video recorded through their airport experience and this knowledge has the
potential to alter the activities passengers normally undertake. However, ethically there is
no way to record passengers without their knowledge. Passengers often commented
during their retrospective interviews that they often forgot they were being recorded.
Another limitation could be the number of passengers who participated in the study.
Seventy one passengers could be considered a small proportion of the total number of
passengers leaving from the three airports investigated. However, if the amount of video
footage is considered, a total of 131 hours was recorded, containing thousands of
individual activities, interactions and experiences. This method provides a unique
understanding of airport experience from a passenger’s perspective, which has been
missing from current research.

Conclusion and future studies
This research has given a novel perspective to understand the experience of passengers
at international departures. Close examinations of the activities passengers choose to
undertake, and the context in which they are undertaken has led to a taxonomy of
passenger activities. This taxonomy had demonstrated practical applications to improve
passenger processing, for example the increased passenger processing at security.
Increasing the potential of passengers undertaking preparatory activities at security has
increased passenger throughput and decreased waiting times. Increased passenger flow
is a great benefit for an airport as processing time is used as a measurement of
efficiency. Reduced waiting time benefits passengers as it provided them with a greater
sense of control of their experience. Airports can also improve the experience by
redesigning existing facilities for the other activity groups to occur, for example by
providing areas where passengers can do either passive or social activities. The
significance of the taxonomy lies in its potential application to airport terminal design, and
how it can be applied to understand and improve the passenger experience. The findings
are transferable to other airports. Future research will look at understanding how the
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groups interact throughout the airport, and will develop the relationships that exist
between the activities, passenger flow and passenger experience.
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Abstract
Non-verbal forms of interactions as found in play and gaming has not been investigated as
a method that can actually communicate or express an emotional state. In this paper we are
using the design of a computer game (called the Child Patient Game) designed especially
for hospitalized children as Design Case. We are demonstrating how children’s interaction
with a computer game is used as a method for letting children express their emotions
towards a hospital examination. In order to make sense of the different elements that
constitute a Playful Experience this paper makes use of the Playful Experience Framework.
This framework is an attempt to understand the emotions and experiences elicited by play;
in this case the playful experience elicited by patients and non-patients playing the Child
Patient game.
Keywords: emotion driven design, game design, playful experiences, design research,
research through design, research method, design for health, interaction design
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0. Introduction
Gathering information about the emotions felt by paediatric patients during
hospitalization is difficult, because children have different needs than
adults and cannot always express and communicate these needs through
verbal accounts. Developing methods suitable for children should be done
by exploring other ways of communicating with the patient, than the
traditional methods (e.g. questionnaires or interviews) designed for adults,
Using the design of a computer game as a method has great advantages
that meets the shortcomings of the traditional methods: it is a visual,
playful method for communicating, that invites children actively to
participate and inform the clinical staff and researchers of their emotional
life through expressions they understand so well: play and gaming.
Moreover, the emergence of emotional approaches to design (Desmet,
2002; McDonagh et al., 2004; Norman 2004) suggests that playfulness
and emotion driven design can play an important role as a medium for a
non-verbal dialogue.
The aim of this paper is to demonstrate how children’s interaction with a
computer game is used as a method for letting children express their
emotions towards a hospital examination. The questions we are pursuing
are: What kind of playful experiences is emerging from the interaction
between player and game? How are these experiences related to the
emotional experiences in the real world? In order to make sense of the
different elements that constitute a Playful Experience this paper makes
use of the Playful Experience Framework PLEX (Arrasvuori, 2010). PLEX
is an attempt to understand the emotions and experiences elicited by play.
Our argument is built up from a research-through-design method (Brandt
& Binder, 2007; Redström, 2011) using the design of a computer game
(called the Child Patient Game) designed especially for hospitalized
children as research artefact. We will use the empirical findings from our
inquiry to address the experiences emerging from the interaction between
player and game. More specifically we will demonstrate how the five PLEX
experience categories: Simulation, Sympathy, Nurture, Fantasy and
Exploration together defines the core components, forming the particular
patient-player experience related to the Child Patient game.
Our findings give a detailed picture of a patient-player experience in
relation to emotion driven design. We are suggesting that fictional and
counter-factual emotions should play a fare more critical role in the
communication with patients and deserves to be explored on a larger
scale. Our overall contribution concerns the development of a new method
of inquiry in Design Research, that addresses felt and sensed emotions as
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well as imaginative experiences. Further more, we contribute with a new
visual method within Healthcare, for understanding small children’s unique
emotional experience of hospitalization, illness and treatment.

1. Using a Playful Approach in a Serious Context
1.1 Playfulness
Playfulness is in general a positive feeling motivated by fun (Apter, 1991)
and can be seen as the attitude of a person when he or she is engaged
mentally and physically in a state of play (Arrasvuori, 2010). Play is part of
our human culture (Huizinga, 1938) and consists of many different
activities, from formal forms of play with rules (like sports or board games)
to not rule-based activities (like a bunch of kids playing "a game of war" in
the woods).
In his article "Understanding Playfulness" Arrasvuori writes: "Any object
can become a tool for play and any situation can be approached in a
playful manner, when the person is in such frame of mind. A playful
approach can be applied even to serious activities to make them more
bearable or even enjoyable" (Arrasvuori, 2010).
Through gaming one can play with narrative structures, put new
perspectives on identity or deal with social issues, as seen in ARG games
(alternate reality games) that uses the real world as a platform and uses a
mass medium to deliver the story. Games makes it possible to take a
chance, embrace a challenge or even deal with painful matters because
the player is in a “protective frame” free from the real consequences of
ones actions (cf. Arrasvuori, 2010; Apter, 1991).
However, the fact that players operate in a protective frame does not
necessarily mean that the player is detached from the real world. This is
depended on how the game is designed and how the different elements
that constitute a Playful Experience is related to the player.

1.2 The Child Patient game - a computer game for children
in hospital
In this paper we are using a specific design case - and a specific research
artefact to investigate how the different elements that constitute a Playful
Experience is related to a specific target group: children who are in
hospital and has deal with several uncomfortable and painful procedures
(facing known or unknown diagnoses, medical examinations, feeling
isolated or simply ill).
Conference Proceedings
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The research artefact we are using in our design case is a computer game
called the Child Patient game which is developed by designer / researcher
Eva Knutz in cooperation with the children ward and research unit at
Kolding Hospital.
The Child Patient game (CPgame) is a computer game about a little child's
journey through a healthcare system. The game is designed to allow
hospitalized children to attach emotions [fig.1] and “secret powers” [fig.8]
to an animated child figure, which is trying to cope with a hospitalsituation, similar to that of a patient.

Fig.1: Screenshot from the CPgame (choosing emotion).  Knutz 2010.

The purpose of the CPgame has been to design a computer game
environment for young patients (age 4-6) that can map emotional
experiences - and hereby allow hospitalized children to inform staff and
researchers about their emotional lives (Knutz & Markussen, 2010).
The CPgame raises the question as to whether fictional emotions chosen
in the game relate to the children’s own felt emotions during
hospitalization? The CP game also raises the questions: Can play and
gaming communicate an emotional state? What kind of playful
experiences is evoked by the players and how are these related to the
experiences in the real world? The method of inquiry, demonstrated in this
paper is guided by exactly these questions.
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1.3 Using game design as a method of inquiry
The design of CPgame is strongly shaped by a research through design
method (Frayling, 1993; Archer, 1995; Brandt & Binder, 2007; Redström,
2011) meaning that the process of designing and making a research
artefact as well as the testing of this research artefact is integrated in the
method of inquiry. In our case, the CPgame is developed and designed as
a research artefact, through which we conduct a research (Markussen,
2011)
The CPgame was tested at the children ward of Kolding Hospital from
February 2011 until October 2011. The overall scope was to account for
relation between Real Emotions (expressed by the child during
hospitalization) and the Fictional Emotion - expressed by the child through
the fictional world of the game (Knutz, 2011).
The test is done by letting a group of patients (children age 4-6) and a
group of non-patients (children age 4-6) play the CPgame. The nonpatient players just played the game - where as the patient-players played
the game right after having had their medical examination.
During the medical examination (with the patient-players) and during the
game session (with the patient-players and the non-patients-players) the
emotional the states of the children were obtained, through observation
(from staff), through ratings (from parents), through the database (of the
CPgame) and through dialogs (between researcher and child). After the
testing of the CPgame all the different sources of information were
organized through visual mapping. Visual mapping is a way of structuring,
organizing, arranging information. It is a non-linear method that makes it
easier to see patterns, relationships, hierarchies and dependencies that
might otherwise remain hidden. The outcome of our empirical investigation
is the so-called "CPcards" (fig.2) presented in the next section

1.4 The outcome of our inquiry: the CPcards
To make sense of the relation between the "the real" and "the fictional"
world making we invented the CPcards (figure below). For the sake of
clarity, let us define "the real" and "the fictional" emotion, before we move
on:
•

Real Emotion is: the Emotional Experience towards a real situation
(Walton, 1978)

•

Fictional Emotion is: Emotional Experience towards a fictional
situation (Walton, 1978)
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The CPcards represents each player (patients and non-patients) playing
the CPgame. Lets look at a CPcard of a patient-player:

Fig 2: Visual mapping of information into CP card.  Knutz 2011.

The CPcard of a patient is divided into a left side, representing the real
emotions - and a right side representing the fictional emotions. In the
middle of the card we have the player of the CPgame. The colour
indicates if there is a link between the emotions observed and rated by
staff/parents (left side) and the emotions chosen by the player in the game
(right side). The black lines from text to symbol (right side of the card)
indicates if the verbal expression or observation is linked to a particular
choice of Emotion or Secret Power. If there is no black line, it is a more
general observation about the player's emotional state, attitude or way of
playing.
The CPcard above gives us information about the patient "Gustav". The
card tells us that Gustav's emotional state during the blood test (left side of
card) evolved in sequence that can be described as Passive (just before
b.t) to Nervous (during b.t) and to Sad (right after b.t). The right side of the
card tells us that Gustav first chose the emotion "Sad" when the child
figure (in the game) was hospitalized - and then "Afraid" when the child
figure had to go into the blood test. Gustav gave the child figure a "grow-
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drink" - and explained that the reason for giving him such a power was
"because if he becomes an adult he wont be afraid" (quote Gustav). He
also so expressed a reason for choosing "afraid" as fitting for the child
figure: "I don’t think he is happy" (quote Gustav).
Table 3 gives an overview of the CPcards of all the patients players. The
12 cards are organized in such way that the children who felt most
anxious, insecure or uncomfortable during the blood test are placed at first
(number 1) and the patients feeling at least anxious are placed at last
(number 12).

Table 3: CPcards of all patients (7 girls, 5 boys) playing the CPgame.  Knutz 2011.
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Table 4 (below) is based on the CPcards of the patients. It categorizes
three different patient-player types: Player A, B and C.

Table 4: Patient-player type A, B and C, in relation to the CPgame

Table 4 suggests that in most cases the players felt emotion (towards a
real hospital situation) relates to the persons imaginary experiences with a
fictive character (involved in a simulated hospital situation).

Table 5 (below) gives an overview of the CPcards of all the 12 nonpatients players:

878

Conference Proceedings

Fighting Fear of Blood Test with Secret Powers:
Using game design as a new method of inquiry in design research

Table 5: CPcards of all non-patients (7 girls, 5 boys) playing the CPgame.  Knutz 2012.

The CPcard of a non-patient player looks different. There is no "Real
Emotion" (or felt emotion) in relation to the hospital situation - because
they are not in a hospital situation. Most of these children did have a
memory or an idea of how it "might be" to be in a hospital or to have a
blood test, but these affective states were in most cases sentiments - and
not (acute) emotions (Desmet, 2002). So the left side of the cards are
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blank. The CPcards of the non-patients players are organized in
chronological order; the first player that played the CPgame is number 13,
the last player is number 24.
For every player (patient and non-patient) a CPcard has been made. This
gives us a picture of how a child's felt emotion (towards a real hospital
situation) relates to the child's imaginary experiences with a fictive
character (in a fictive hospital situation). The CPcards also gives us
information about several other issues, such as; how emotions may
change and evolve over time, about the players motivation for choosing
and about how certain kinds of knowledge is shared with others (e.g.
expressed verbally) were as other sorts of knowledge is kept silent.

2. The Playful Experience Framework (PLEX)
2.1 In order to make sense of the different elements that constitute a
Playful Experience this paper makes use of the revised Playful Experience
Framework, PLEX (Arrasvuori, 2010). PLEX is an attempt to understand
the emotions and experiences elicited by play; in this case the playful
experience elicited by patients and non-patients playing the CPgame.
Table 6 is the summary of the revised PLEX framework:

Table 6. Revised PLEX framework (Arrasvuori, 2010).
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Of these 22 PLEX categories, we will address 5 experience categories
emerging from the Child Patient game. These experience categories are:
Simulation, Sympathy, Nurture, Fantasy and Exploration.

3. The particular Player Experience of Patients
3.1 Addressing playful experiences
We will demonstrate how the 5 PLEX categories: Simulation, Sympathy,
Nurture, Fantasy and Exploration together defines the core components,
forming the particular player experience related to the CPgame.
The Child Patient game is about a little child's journey through a
healthcare system. This child figure is the main character that the player
will follow and can control in the game. The player can attach certain
Emotions to him (fig.1) or give him certain Secret Powers. (fig.8). Its about
seeing "emotions" and "secret powers" as a set of reactions that the player
can apply to the animation figure "as if they where him". It’s about
Simulation (being involved in an imitation of a real situation) and about
Sympathy (the sense of being able to share emotional feelings with a
virtual character). Here the experience of Nurture (taking care of this
virtual character) can be interlinked with the experience of Sympathy.
Fantasy and imaginary experiences is present in the Playful experiences
emerging from the CPgame, because we are inviting children to take part
(as players) in a game of make-believe (Walton, 1990) in which the
players are acting in a fictional world that encourages imaginary
experiences (Knutz, 2011). Finally the experience of Exploration involves
investigating of an environment; like how the player interacts with the
game play and finds the best, or most pleasurable, way to play the game
and reach the goal. Also this experience is one of the components that
define the playful experiences emerging from the CPgame.
In the next sections we will demonstrate and discuss how each of these
experiences emerges - or manifests themselves in the interaction between
player and CPgame, comparing two groups of players: Patients and nonPatients. We will use the outcome of our game inquiry and the empirical
investigations (the CPcards as well as related diagrams) to support our
demonstration.

3.2 Simulation
Conference Proceedings
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Simulation is the experience derived from being involved in an imitation of
a real-world situation (Arrasvuori, 2010). The CPgame is simulating a child
being hospitalized. A way to investigate how the player let them selves
engaged in such game of make-belief is by investigating how a patients
felt emotions towards a hospital situation relates to the play pattern and
choices made in the simulated hospital world of the CP game. Table 4
suggests that in most cases the patients-players felt emotion relates to the
patients-players imaginary experiences with a fictive character, involved in
a simulated hospital situation.
By comparing the play pattern of the patient-players with the play pattern
of the non-patient-players, we can detect several differences.
In the CPgame the player must attach one out of five emotions (3
negative, 1 positive and 1 less articulated) that the player thinks fits to the
child figure in the game. The emotions are visualized as five animated
characters, with five different colours. This action of game play results in
the continuation of the story. For instance, if the player attaches the
emotion "afraid" to the child figure in a particular situation, the child figure
will become afraid. If the player thinks that "sadness" is more appropriate,
the player can change emotion. When the player has arrived at the "right"
emotion, the game can continue.
Diagram 7 gives us a picture of how the patient players and non-patient
players chose emotions within the CPgame. The players could add an
emotion twice in the game story; 1) when hospitalized and 2) just before
the blood test. They could change the emotion as many times as they
wanted, before making a final choice. The choices in diagram 7 are the
final "emotion choice" the players made.

Diagram 7: Relation between choice of "Emotion" chosen by Patients and Non-Patients in
the CPgame.
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Diagram 7 tells us that not a single non-patient chose a positive emotion,
where as the positive emotions were chosen several times by the patients.
Translated into the actual game-situation this means: that the patients in
several cases chose a positive emotion as the emotion that the fictitious
patient "should feel". This, despite the fact that none of the patients were
exactly happy about the unpleasant medical procedures that had taking
place, just before the played the CPgame.
So why did only the patients choose positive emotions in the CPgameworld and not the non-patients? The CPcards (table 3) can give us some
answers - but not all.
Player 11 and 12 were the most positive players among the patient group;
they both exposed a very little degree of anxiety during the blood test,
compared with the rest of the players, who in general were very negative
about the medical examination. These two players both chose positive
emotions in the CPgame. When asked (in the game-dialog) why the
positive emotion seemed fitting, Player 11 gives the explanation: "because
I was also like that" (she means "happy"). So Player 11 "felt positive" and
chose positive emotions in the game. Her CPcard tells us that she was
rated as very "brave" and "safe" during the blood test. So she exposed a
positive emotion or attitude towards the medical examination. Player 12
also thought that the fictitious patient should feel happy "because I knew it
was the right one", she explained. Like Player 11, Player 12 also seemed
positive, during her medical examination. Both Players seems to be
involved in an imitation of a real-world situation.
Player number 4, 5, and 6 all chose a positive emotion in their first
emotion choice, indicating that when the fictitious child patient was being
hospitalized, the players thought of it as feeling positive. None of these
three players gave a verbal explanation to why they played the game that
way. Here we can't say if the Players are involved in an imitation of a realworld situation. But it's possible that they looked upon the idea of "being
hospitalized" as something positive, some thing that is "good" for them (as
patients).
Player 1 expressed a high degree of anger and fear during the real blood
test, but still chose "happy" as the emotion fitting best to the character in
the game. When we asked Player 1 why he thought the fictitious patient
felt happy about the blood test he replied, "Because he thinks its funny".
Player 1 played the CPgame for the longest time of all players. He tried all
emotions and secret powers out many times (see Table 10) - and kept on
choosing the positive emotion in relation to the fictional blood test. Did he
simply want the little animation-figure to be happy?

Conference Proceedings

883

Eva KNUTZ

We can conclude from our data (CPcards and table 4) that Simulation, the
experience derived from being involved in an imitation of a real-world
situation, is in general strong among the patient-players. But the difference
between patients and non-patients is that the patients are not only
involved in simulation. They are involved in something else too. Their
player experience seems to act as a (positive) modulation process to the
actual (negative) situation, that they have just experienced themselves.
This might explain why some patients, who were clearly very distressed
about the blood test insisted on giving the animation figure a positive
emotion. It also could explain why none of the non-patients gave the
animation-figure positive emotions: they did not experience a negative or
threatening situation (before interacting with the game) that needed
modulation.

3.3 Sympathy and Nurture
Sympathy is an experience that emerges from the sense of being able to
share emotional feelings with someone or something, e.g. a virtual
character (Arrasvuori, 2010). In the CPgame the experience of Sympathy
is encouraged through the Secret Powers; the player can help the main
character (a child figure) by giving him certain "powers". These powers
can help the child figure through unpleasant things, such as the inevitable
blood test. The player has to catch the Secret Powers through a gameplay
(fig.8).

Fig. 8: Screenshot from the CPgame: the "Secret Power" gameplay  Knutz 2010

The "Secret Powers" consist of five different objects that the player can
"catch" (in a carousel-kind-off game play) before going into the blood test.
If an object is caught, the "Power" becomes visible: A teddy bear that the
child figure can hug; an iron armour that the child figure can wear; a magic
cape that makes the child figure invisible; a bottle of magic (light) liquid

884

Conference Proceedings

Fighting Fear of Blood Test with Secret Powers:
Using game design as a new method of inquiry in design research

that makes the child figure shrink when he drinks it; and a bottle of magic
(dark) liquid that makes the child figure grow up when he drinks it. When
the player has caught the Secret Power, that he or she think will help the
child figure the best, the game can continue with that particular power
attached to the game story.
If we return to the CPcards (table 3 and 5) we can see that often
Sympathy motivated the players to choose the teddy bear. Player 20
expressed that the reason for giving the fictitious child patient the bear
was because "then he can hug it"; Player 24 says "because otherwise he
has nobody with him" (into the medical examination); and Player 14 says
"then he does not get afraid when he is being pricked". The CPcards
reveal that in many cases the motivation for choosing the teddy bear is
rooted in Sympathy and in the experience of Nurture. Here the experience
of Nurture (the need to take care for others) is an effect of Sympathy.
Diagram 9 gives us a picture of how patients and non-patients chose
secret powers within the CPgame.

Diagram 9: Relation between choice of "Secret Power" chosen by Patients and NonPatients in the CPgame.

The diagram illustrates that 8 of the non-patients chose the teddy bear as
the Secret power that would help the child figure the best, where as only 4
of patients chose the bear. This is interesting since it is only the teddy bear
that actually belongs to the real world; several of the patients do in fact
bring their teddies into the medical procedures, whereas the other powers
(becoming invisible, wearing an amour or growing big or small) truly
belong to the world of fiction.
We can conclude that experience of Sympathy seems strong in both
groups (in both groups the bear was the most popular object). But the
patient-players chose to a larger extend the Secret Powers belonging to
Conference Proceedings
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world of fiction and imagination than the non-patients. The experience of
Sympathy as well as Nurture seems stronger among the non-patients than
among the patients.

3.4 Fantasy
Fantasy has to do with imaginary experiences and reveals what the world
could look like - or how a possible future could look like; Fantasy as an
experience, is the experience elicited from being engaged in make-believe
and from being involved with fiction (Arrasvuori, 2010; Walton, 1990)
In relation to the CPgame, we are dealing with children’s response to
fiction and how they interact with that. We are inviting children to take part
(as players) in a game of make-believe, in a fictional world that has certain
rules. But fictional worlds (in books, films or games) are by definition
incomplete because it is not possible to specify all the details about any
world (Juul, 2005). This is where the player comes in; the player transmits
his or her intentions into the game world. The sequence of action that
unfolds in a game occurs as a result of the player’s interaction with the
game world - and the characters and objects inhabiting such a world. In
that way imaginary experiences are encouraged.
In our case, half of the players must play the game under certain
circumstances, when they are not well at all; when they have just been
undergoing and uncomfortable (emotional) medical examination. So we
are asking them to take part in a game of make believe that involves a
situation that they have just experienced them selves. So on one hand we
asking the players to relate to something related to the real world (the
simulated hospital situation) by putting emotion on the little animation
figure in the CPgame. On the other hand we are asking them to relate to
something completely unreal, something pure imaginative, such as the
Secret Power; that can comfort you (with a teddy bear), make you invisible
(with the magic cape), make you strong and invulnerable (with the amour),
make you small as mouse (if you drink the magic light drink) or make you
grow up and become an adult in no time (if you drink the magic dark drink)
The Secret Powers is related purely to the imaginative experiences of
what might help the child patient in the best way. If we focus on the Secret
Powers, how are the imaginary experiences of the patient-players different
from the non-patient-players?
We have already demonstrated (through diagram 9) that the patientplayers chooses Secret Powers related to fiction and imagination to a
higher degree than the non-patients players, who in most cases chooses
the most real-world-related object of the Secret powers: The teddy bear.
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If we return to the CPcards (table 3 and 5) and the verbal expressions in
relation to the Secret Powers, we can see that only 5 patient-players gives
a verbal explanation to why they think, a certain Secret Power is "fitting".
The rest of the players do not express themselves verbally. This does not
mean they don't know. They simply cannot or will not express why they
choose as they do. But out of the five verbal expressions we have
obtained from the patient-players (Player 2, 7, 8, 9 and 11) all of them are
related to emotional issues. Player 2 says that the reason for choosing a
Secret Power that makes the child figure invisible is "because then they
can’t see him, then they can’t find him, then he doesn’t get scared"; Player
7 chooses a Grow-Drink "because if he becomes an adult he wont be
afraid"; Player 11 chooses the Grow-Drink, because "then you don’t get
sick so much". These verbal expressions related to the Secret Powers
says clearly something about the patients-players emotions on a
imaginative, narrative level; thinking that in the future, when you grow up,
you won’t be afraid anymore, or get sick.
Lets look at the non-patients: Nine of non-patient-players give a verbal
explanation to why they believe a certain Secret Power is "the right one".
Most of these verbal expressions are related to emotional issues, which
involve the experience of Sympathy and Nurture (e.g. player 14, 20, 23
and 24).
But Player 13, 15 and 19 seems different. They are purely motivated by
the goal or the fun of the gameplay it self; Player 13 chooses the amour
"because its a boy thing"; Player 15 wants the Invisible Cape "because
then they cant see him, that's funny!" (he laughs). Further more Player 15
enjoys when the animation figure gets upset. So he chooses "angry"
because the animation figure "thinks it’s not funny!" (he laughs); Player 19
says "I want to be grown-up because then I can better reach the others"
(meaning: the others powers that are easier to catch in this particular
gameplay, if the animation figure is big). These sorts of expressions
indicate purely gameplay-related motivations.
None of patient-players expresses a pure gameplay-related motivation for
adding a certain Secret Power to the main figure. Naturally, we cannot
exclude gameplay-related motivation as a potential motivation among the
patient-players. It is just not verbally expressed in our findings.
We can conclude, that patients play differently than non-patients; the
patient-players chooses Secret Powers related to fiction and imagination
to a higher degree than the non-patients players and from the verbal
expressions we have from the patient-players (that concerns the Secret
Powers) they all are seems to be related to their own emotional lives on an
imaginative level.
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3.5 Exploration
Exploration involves investigating of an (unknown) environment, object or
situation (cf. Arrasvuori, 2010). A person can "act explorative" out
curiosity, for the purpose of getting information or for the purpose of
discovery.
Table 10 (below) shows the amount of choices that each patient makes at
three different moments in the game: the first time they add an emotion
(EC1), the second time they add an emotion (EC2) and when they add a
Secret Power (SP choice). By choices we mean: how many times they
play with different possibilities in each gameplay.

Table 10

So Player 1 (from the patient group) played with 5 "emotions" before
choosing a final emotion (EC1). In the second emotion choice (EC2) the
player chose the final emotion right away. In the Secret Power gameplay
the player caught a Secret Power 19 times before moving on in the game.
This shows a quite different play pattern than Player 13 (of the nonpatients): This player moved through the CPgame by always taking one
choice, not exploring the other possibilities.
As one can see, most players (10 players in each group) took only one
choice in the second Emotion Choice (EC2), which concerns the blood
test in the CPgame. That will say; they either did not want to explore the
other emotions - or knew exactly which emotion were the most fitting one.
Here there is no difference between patients and non-patients. But if we
look more specific at how many players played "explorative" in either the
game plays concerning Emotions or Secret Powers the general picture of
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the play activity changes towards a more explorative approach among the
patient-players. Table 11 illustrates this:

Table 11

We can conclude that the patients were equally motivated by their goal: to
add the right emotion to the animation figure, but that the players of the
patient group were more explorative than the players from the non-patient
group; In 9 out of 12 cases the patients tried out different possibilities
before moving on in the game with either new Emotion or Secret Power.

4. Conclusion
We have demonstrated how children’s interaction with a computer game
can be used as a method for letting children express their emotions
towards a hospital examination.
We have also sought to make sense of the different Playful Experiences
emerging from the Child Patient game - by defining the core components,
forming the particular patient-player experience related to the CPgame.
Our findings give a detailed picture of a patient-player experience in
relation to emotion driven game design. Most interesting is, that the
experience of Simulation seems to be interlinked with and imaginary
experiences. This has to do with the fact that the patient-players are asked
to take part in a game of make believe that involves a situation that they
have just experienced them selves. We are therefore suggesting that
fictional and counter-factual emotions should play a fare more critical role
in the communication with patients and deserves to be explored on a
larger scale with Design Research.
Our overall contribution concerns the development of a new method of
inquiry in Design Research, that addresses felt and sensed emotions as
well as imaginative experiences. Further more, we contribute with a new
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visual method within Healthcare, for understanding small children’s unique
emotional experience of hospitalization, illness and treatment.
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Abstract
The world is filled with artefacts/products, systems, and environments. We consider these to
be made by humans who determine their subsequent use as suggested by their embedded
characteristics. Often these artefacts are the result of a design process. That is to say, they
are developed by designers through some considered design process. This holds true for
Product designers, Architects or Engineers. When developing their artefacts, these
designers make many varied design decisions. In essence these designers determine the
nature and characteristics of the artefact. These may include both functional and nonfunctional issues. These design decisions are sometimes related to each other in a
determined way [“cause-effect relationship”], and sometimes they relate to each other in
unexpected or non-determined ways [uncertainty]. Nevertheless, these design decisions
demonstrate intent on the part of the designer. The intent may not be consistent with actual
subsequent use of the artefact. This mismatch or more importantly an endeavour to move
towards an absence of mismatch between intent and actuality, often affects the perceived
“value” of the artefact. The proposition is that designers propose predetermined rituals of
use, and certainly notions of value when developing the embodiment of an artefact. In
doing so they make many assumptions which may or may not be consistent with the
perceptions of the user and indeed the actual rituals once the artefact is utilised, therefore
for every aspect of the artefact the designer determines there are a number of issues in need
of resolution arising as a direct result of their determination there is a concomitant
indeterminism. Drawing upon literature found in both Science and Design, this paper
discusses the nature of the struggle [contradiction] between issues of determinism and nondeterminism in design, suggesting some strategies for closing this gap during the design
process.
Keyword: design thinking, uncertainty, value propositions, users
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Introduction
It can be said that Design is not random it is determined. In point of fact generally
accepted definitions of design relate to notions of planning/determining. At first blush the
literature surrounding design processes and more specifically design processes which aid
in the development of embodied artifacts appear to be at odds with this notion of
plan/structure. The literature suggests that design problems are often ill-defined and illstructured [see: Kunz and Rittel, 1970; Rittel and Weber, 1973; Buchanan, 1995].
Further, in Goldschmidt (1997:442), she points out the following: “‘imported’ information
obeys no rules whatsoever: it may come from any domain, be represented in any medium
and penetrate any existing information structure at any point”. This appears to suggest
that design development is an indeterministic process and heavily reliant upon notions of
chance. And yet there are aspects of the design process which are deterministic. That is
to say there are “cause-effect relationships”.
Design is not alone in wrestling with trying to develop our understanding of the dichotomy
between determinism [“cause-effect relationships”] and indeterminism [chance]. Drawing
upon literature in science, Popper (1972) uses the metaphor of clouds and clocks to
develop a simple but vivid understanding of ideas of determinacy and indeterminacy in
physical systems. We are encouraged to imagine a continuum where on one side there
exist irregular, disorderly, and unpredictable clouds, and on the other end there are
orderly and very predictable clocks. This end conceptually represents such phenomena
as precision mechanisms and physical principles where we may calculate and predict
results with relative precision, in essence a Newtonian perspective. The cloudlike end is
indeterminate where he cites a cluster of gnats or small flies with each insect moving
randomly except it turns toward the center when it strays too far away from the swarm. As
human reactions, perspectives, heuristics, and attitudes are often largely unknown and
indeterminate, we could conceptualize that human society and human beings may be at
this end of the continuum. While the intent here is not to develop an in-depth review of
the body of literature surrounding the various positions found within the domain of the
philosophy of science, we intend to draw upon some core ideas found in that domain.
Moreover, we will explore the relationship triad between designers, users, and notions of
value propositions.

Designer / Decision maker
As indicated above design problems may be perceived as being ill-defined and illstructured. As designers move the design process forward, the information the designers
rely upon changes and subsequently the ‘rules’ they use change. In short, problem
solution possibilities change. Design decisions are determined incrementally in relation to
shifting frames of reference and shifting perspectives and heuristics, as the design
process can be considered one of co-evolution with respect to the problem solution, as
discussed in Dorst & Cross (2001). Moreover, as discussed in Harfield (2007), both the
context and the proposed solution changes and evolves, dependent upon the individual
designer. These shifting frames of reference are viewed as being manipulable variables
of context/contexts, as well as content. They play a central role in the design process. It
may be argued that if the designer has difficulty in anticipating design problem solution
possibilities then the design outcomes have the appearance of being indeterminate.
Therefore, to a large extent the co-evolution of problem-solution is dependent on the
personal perspectives; biases; knowledge base; sensibilities; and previous patterns of
experience of the individual designer. In short, these form the individual designer’s
personal perspectives and heuristics which are limited by their personal pattern of

892

Conference Proceedings

Design & Determined Indeterminism

experience. Harfield (2007) suggested it is not the case that when giving one brief to fifty
different designers, fifty different designs will emerge. He contends the one brief is merely
the starting point, and the true case is that by giving one brief to fifty different designers
each will recontextualise the brief resulting in fifty different new briefs yielding fifty
different designs.
Given the above in a real sense it is the designer who determines and evolves the
problem, and subsequently a number the characteristics of embodied artifacts. For
example designers determine the form of an object. Associated with the form are
characteristics of materiality, leading to notions of how the artifact may be manufactured.
Following on from that, the designer may envisage how the artifact may be held, used,
stored or recycled. In turning to an example, with respect to product design, let us say the
designer is designing an office chair for an Australian furniture manufacturer that is to be
mass produced and sold around the world. A great many issues would need to be
resolved. Additionally, these are heavily dependent upon the imagined contexts,
anticipated rituals of use, and scenarios generated by the designer, as s/he endeavours
to be the ‘advocate’ of the imagined and largely unknown user. The product designer
must both anticipate and address the needs, wants, and desires of an imagined user. In
short there needs to be ‘value propositions’ for the consumer/user. As was suggested
earlier, human reactions; perspectives; heuristics; and attitudes are often largely
unknown and indeterminate. Therefore the final design may be perceived as being ‘cloud
like’. In this ‘Chair’ example, while the designers are developing the chair they will never
actually know who will end up sitting in it, where it will be used, or even how it will be
used. Consequently, to a large extent, the design issues in direct relation to the unknown
user are indeterminate. Further, the designer will never actually know how the
consumer/user attaches intrinsic value to the chair.
The above notwithstanding, the designer is charged with determining the physical
characteristics of the chair. The designer will need to consider forces that act on the
chair, the physical principles used in a lift or adjustment mechanism, geometry constraints
as they relate to anthropometrics and ergonomics, color, form, and texture of the chair
etc…. It can be argued that there is a symbiotic relationship that exists between a notions
related to human sensibilities (indeterminate aspects) and physical principles
(determinable aspects). One may consider human sensibilities as indeterminate (i.e.
notions of comfort and aesthetic) and physical principles as being able to be determined
(i.e. strength of materials, weight, wear characteristics etc…). The designer must account
for the cloudlike nature of the human considerations / value propositions, and the clock
like physical constraint issues related to the actual materiality of the chair. This apparent
dichotomy coupled with issues relating to ‘imported’ information [arriving almost by
chance], an evolving brief that driving alternates solutions, this makes the design process
itself indeterminate, yet the process contains determineable aspects. It is some sort of
combination of Indeterminism [chance] and determinism.
Popper (1972:228) suggests there is a “Middle-ground” in relation to clouds and clocks,
“animal behavior is something intermediate in character between perfect chance and
perfect determinism something intermediate between perfect clouds and perfect clocks”.
Further, he acknowledges the need to understand how such nonphysical things such as
purposes, deliberations, plans, decisions, theories, intentions, and values [our
emphasis not Popper’s], can play a part in bringing about physical change in the physical
world. In a real sense this is the task set before a designer when they seek to embody an
artifact for the real world. If designers plan/intend to add value to their artifacts and
advance value propositions for consumer/users, this begs the question which strategies
may best assist them in developing a capacity for moving a design forward.
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Value Propositions
Given the discussion above in relation to developing value propositions, there is a body of
literature in the domain of marketing which investigates this topic. At the core of value
propositions, from a marketing perspective, are the twin propositions of promising value
to the customer/user and the belief from the customer/user that value will be experienced
by a product system or service. Further, Barnes et al (2009) put forward the idea that
while value propositions are not addressed directly to the consumer/user. In short, they
drive communications with the consumer/users, as they define and clearly articulate
exactly what the company intends to make happen in the consumer/users life.
Consequently, one of the core building blocks of value propositions creation are user
experiences and all that it entails.
The work of Brand (1991) models delivering value propositions to consumers/users via a
Quality Function Deployment model. That is to say, QFD is simply a system for designing
a product or service based on customer demands and involves all members of the
producer or supplier organization. This process is dominated by a visual planning matrix
which assists in developing artifacts linking closer customer requirements and design
requirements target values and competitive performance into an easy-to-read chart.
Conversely, Barnes et al (2009) frame value propositions in terms of a “Value Pyramid”.
Components form the base, offers are bundle components, and solutions drive processes
next, with co-created value at the top of the pyramid. Whereas Kaplan and Norton (2004)
hold that clearly defined value propositions is the single most important strategy for
moving forward. They advocate a strategy based on a differentiated customer value
proposition. Further, they discuss four major value propositions to assist in this. They
have observed a number of organizations and practices finding that the four common
value propositions are as follows: (1) low total cost (2) product leadership (3) complete
customer solutions, and (4) system lock-in. Further, these core value propositions may be
refined to eight typical customer values of price, quality, availability selection, functionality
service partnership and brand, which may be grouped into three themes
of product/service attributes, relationship, image.
In order to shape solutions that include the core value propositions attributes, highlighted
above, Kaplan and Norton (2004) contend a successful design and development process
culminates in a product that has the appropriate functionality; is attractive to the target
market; and can be produced with consistent quality at a cost that enables acceptable
profit margins. In their suggested product development process Kaplan and Norton
(2004) advise many companies introduce a formal stage-gate process [as depicted in
Figure 1 below]. This stage-gate model firstly draws upon customer needs and
technological possibilities in order to generate possible concepts for selection for
subsequent design of the product or service. Once the product/service is designed it is
prototyped and tested prior to pilot production, manufacturing, and release. Each
gate/phase of the development process offers a go/no go decision opportunity. They
suggest this stage-gate model provides discipline in what appears to be an often chaotic
indeterminate product development process. In a real sense the gates act as filters.
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Figure 1. Product Development Funnel
Source: Adapted from Kaplan and Norton [2004]

A review of the literature surrounding new product development processes finds that
Kaplan and Norton (2004) are not alone in their views relating to clearly defined
filtering/stage gates. The work of Wheelwright & Clark [1992], and van Aken & Nagel
[2004], as depicted in Figure 2 below, also describe the need for filters in the new product
development process [NPD].
Stage gates/Filters

Embodied artefact
[Clocklike]

Fuzzy front end
[Cloudlike]

Figure 2. The FFE of mainstream NPD
Source: Adapted from Wheelwright & Clark [1992], also van Aken & Nagel [2004]

When reviewing the literature highlighted above, in relation to [NPD], there is a
determined absence of feedback loops built into the entire design/development process.
It can be argued that these feedback loops would greatly assist the product designer in
determining if the value they are designing into the product does indeed offer value to the
customer. If, as discussed earlier, the designer must account for the cloudlike nature of
the human considerations / value propositions, and the clock like physical constraint
issues related to the actual materiality during design/development, then having a greater
understanding of the indeterminate “Cloud like” aspects, determined via feedback loops,
should assist in offering “Value” to the customer. These feedback loops in a sense “Pull”
information/ideas/issues from the users/customers. Conversely, when reviewing Figure 1
above we find that the technological possibilities are typically introduced or “Pushed” into
the concept generation selection phase by the Designer.
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“Pull” vs “Push” design
Much research examining the validity of 'push-pull' theory has taken place in literature
relating to the domains of engineering/R&D management, process innovation,
manufacturing strategy, or production systems [e.g. see Zmud (1984); Olhager & Ostlund
(1990); Spearman and Zazanis (1992)]. In the work of Zmud (1984) he sought to
construct a robust model of innovative behavior examining the validity of 'push-pull' theory
(i.e., that innovation is most likely to occur when a need and a means to resolve that need
are simultaneously recognized). Further, he sought to explore the applicability of 'pushpull' theory, along with the intuitive nature of this paradigm for explaining innovation
success. He submits that the theory be expanded to include social issues as well as
purely technological (performance) concerns.
Within his work he suggests that generally, 'need-pull’ innovations may be characterized
by having higher probabilities for commercial success than have ‘technologies push'
innovations. However, while innovation may be induced by either a performance gap or
by recognizing a promising new technology, successful innovation is believed to most
often occur when a need and the means to resolve it simultaneously emerge. While the
existence of performance gaps and of technological means for resolving these gaps are
clearly important for successful innovation, social features of organizations often emerge
to inhibit this success. This position in relation to the need for seeking a balance between
Social needs “pull” and ‘technologies push' parallels the discussion earlier in relation to
designer finding the “Middle-ground” in relation to clouds and clocks. That is to say, the
need to understand how nonphysical things such as values, intentions, and purposes
can play an integral part in bringing about physical change in the physical world. If
designers plan/intend to add value to their artifacts and advance value propositions for
consumer/users, they must learn to balance the determinable aspects of their design and
indeterminate aspects of their design ['need-pull’ innovations and ‘technologies push'
innovations or the social and technological issues facing them].
It can be argued that if designers begin to be more inclusive with respect to real user
needs not “assumed” user needs ['need-pull’ innovations] when shaping technological
innovations, implied by Zmud (1984), their design may have a higher probability of
success in the marketplace. Consequently, involving the user/customer in an appropriate
manner at strategic points throughout the entire product development processes would
prove to be a great advantage. It would appear a detailed understanding of potential
users is seen as significant. Literature surrounding user centred design suggests there is
an ever growing importance in considering users in the development of design solutions
[see for example: Karat (1997); Bodker (2000); Redstrom (2008) Jacobs & Ip (2005)].
This begs the question of how we may bring together both users and designers into the
product development design process.
It can be argued that if a designer or group of designers and a user or groups of users
are able to externalise and share the way in which they process and draw upon their
understanding of a design problem, then sharing their perspectives and heuristics both at
the design brief and potential solutions phase, more considered, creative and enhanced
solutions/value propositions may emerge. If we are to teach designers and users how to
work together, it stands to reason that we may begin to shape the longer term design
culture by educating the next generation of designers [current design students] about
these important issues.
If a central goal of Design Education is to shape our students thought process and design
experiences, then, as often is the case in the industrial commercial world, design and
technology problems are often resolved by groups of people working in a synergistic way.
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This occurs throughout the entire design development process in order to develop
solutions to problems presented to groups of individuals (Users). The students must not
be locked into operating only in the cloud like regions of the “fuzzy front end”. This activity
draws upon the individual knowledge bases, creative abilities, and shared understanding
/ identification of the problem’s constituent parts. These individuals operating as a
synergistic whole are by definition developing a ‘collective intelligence’, that is to say
while each student draws upon their personal perspectives and heuristics they may both
adopt and adapt the users perspectives and heuristics. The recent work of Barlex &
Rutland (2008) makes it clear this does not tend to occur in design classes.
If we are to cultivate within our students the ability to balance the determinable aspects of
their design propositions and indeterminate aspects of their design propositions, ['needpull’ innovations and ‘technologies push' innovations or the social and technological
issues facing them], then they will need to actively engage with the users in real not
artificial contexts. Further, they will need to experience the entire process through to the
point where the real life context, is analyzed.
While the work of Sanders & Stappers (2008) build a compelling case for the role of the
user in the act of co-design, it may be argued that much of the work in the area of
Participatory Design [PD] and User Centered design [UCD] as suggested by Oostveen
and van den Besselar (2004) and others [see; Tollmar (2001); Constantine and
Lockwood (2002)] is principally applied to small-scale projects within the academic
domain rather than to the design of large, strategic design. Further, much of the research
with user participation and co-design occurs in relation to the “Fuzzy Front End” [FFE] of
“New Product Development” [NPD]. Typically, users [stakeholders] are brought into the
studio environment to co-design with students. It in a real sense it is not that dissimilar to
a social anthropologist bringing into the University setting members of a tribe that live it
the wild. In point of fact the recent concept “Designing in the wild” [see Stompff et al
(2011)] is gaining notoriety. In a real sense in the future design students will need real
opportunities to work with the users in their environments. The students will need to
experience “Design In the wild”. That is to say they need to learn to work outside the
studio environment, more often than not students are taught in design studios [artificial
environments for many design problems]. Further, as highlighted above the work often
stops nearer to the “fuzzy front end”. While the students may start with their heads in the
“Clouds”, ultimately they need to determine with “clocklike” precision the final
embodiments. Clock-like aspects remain untested, as no real embodied artifacts are
typically generated, or more to the point not co-designed. More often than not student do
not properly evolve and test their real prototypes by going into “the village” or “the wild”
and analyze the results of how their embodiments [a real working prototype] may fit in a
real context.
If we are to cultivate an ability within our students to make the indeterminate aspects
[socio-cultural cloudlike issues] of a design problem and more determined technological
[Clocklike issues] balance, as they develop their design proposals, it is argued that we
must get them out of the studio. They need to begin communicating with, and working
with users in the “real” environment. While Shih et al. (2006) argue the central purpose of
the design studio is to facilitate information sharing among peers, it may be argued
students may miss out on the rich interactions with users in their contexts. If we have the
students work with users in contexts outside to the studio environment then new
behaviors, perspectives and heuristics emerge.
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Consumer/Users
For all the discussion above in relation to users, if the designers [note; this includes users
who are also in a studio operating in a co-design context] are not practiced in exploring
design proposals outside a studio environment; practiced in examining the rituals of use;
practiced in obtaining views; practiced in understanding motivations, and values of the
users; the issues remain indeterminate. It is argued owed to the environment being
largely imagined many design issues remain unknown and therefore indetermined at the
detailed clocklike level. In a real sense if design students are “trapped” in the confines of
a design studio, they are heavily dependent upon the imagined contexts, anticipated
rituals of use, and scenarios generated by the designer and co-designers, as they
endeavor to be the ‘advocate’ of the imagined and largely unknown user. Conversely, if
design students are forced to experience “Design In the wild” they may work with the
users and determine what was once indeterminate.
Let us return to the ‘Chair’ example described earlier. While the designers are developing
the chair in conjunction with the users, in an effort to make determinable issues which
were indeterminate, it is accepted they will never actually know ALL persons who will end
up sitting in it, where it will be used, or even how it will be used. However, by working “in
the wild” with the users the design students will substantially increase their ability to both
anticipate and address the needs, wants, and desires of the users they work with and
imagined users. By interacting with the users feedback loops become built into the
design/development processes. In working with users this feedback serves to greatly
assist the product designer in determining if the value they are designing into the product
does indeed offer value to the customer. While it is acknowledged that co-design at the
fuzzy front end is very important, it may be argued it is equally important design students
experience co-design and testing at embodiment end in the real context.
If, as discussed earlier, the designer must account for the cloudlike nature of the human
considerations / value propositions, and the clock like physical constraint issues related to
the actual materiality during design/development, having a greater understanding of the
indeterminate “Cloud like” aspects [determined via working with users] assists in offering
“Value” to the customer. In short, many of the indeterminate aspects [socio-cultural
cloudlike issues] of a design problem and more determined technological [Clocklike
issues] of their design proposals may be balanced. Consequently, what was once
indetermined may be more determined by working with users outside the studio
environment.

Discussions and conclusions
When reviewing some core underlying constructs within the domains of design, marketing
and philosophy of science, this paper revealed it is the designer/design student who
determines and evolve the problem, and subsequently determines a number the
characteristics of embodied artifacts. However, the individual designer brings with them
their personal perspectives, biases, knowledge base, sensibilities, and previous patterns
of experience. It was argued these personal perspectives and heuristics are limited. In
more complex design problems many issues would need to be resolved. From a product
design perspective the designer is heavily dependent upon the imagined contexts,
anticipated rituals of use, and scenarios they generate. In a real sense they are an
‘advocate’ of often imagined and largely unknown user. As indicated earlier the product
designer must both anticipate and address the needs, wants, and desires of an imagined
user that are more often than not indeterminate. In short there needs to be properly
validated ‘value propositions’ for the consumer/user.
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If designers/design students are to deliver a successful design that represents ‘value
propositions’ for the consumer/user, the design development process must lead to a
solution that has appropriate functionality. Further, the proposed design needs to be
attractive to the target market, and can be produced with consistent quality at a cost that
enables acceptable profit margins allowing a company to remain viable. At the core of
value propositions, are the central ideas of promising value to the customer/user and the
belief from the customer/user that value will be experienced by a product, system or
service. Often the designer is uncertain if what they are proposing holds “Value” for the
user. Therefore, it is imperative the designer drive communications with the
consumer/users, as they define, clearly articulate, and shape exactly how the company
intends to shape the value propositions in the consumer/users life. Consequently, one of
the core building blocks of value propositions creation are user experiences and all that it
entails. Moreover, it is essential, designers, when developing artifacts, link customer
requirements and design requirements with target values and competitive performance.
Earlier it was argued within the stage-gate model there is an absence of important
feedback loops built into the design/development processes. These feedback loops
would greatly assist the product designer in determining if the value they are designing
into the product does indeed offer value to the customer. It was suggested they need to
understand how nonphysical aspects such as values, intentions, and purposes can
play an integral part in bringing about physical changes in the physical world. Further,
they need to learn how these may be embedded in the design. This is particularly true if
designers plan/intend to add value to their artifacts and advance value propositions for
consumer/users. Successful innovation most often occurs when a need and the means to
resolve it simultaneously emerge. It is important designers, and more importantly future
designers, learn to balance the determinable aspects of their design and indeterminate
aspects of their design ['need-pull’ innovations and ‘technologies push' innovations or the
social and technological issues facing them].
A detailed understanding of potential users is seen as significant. Hence it is claimed we
need to find ways to develop a fresh perspective on the designer’s shifting frames of
reference, which plays a central role in the design process. If we are to achieve this goal
it is essential we develop and offer experiences which teach designers and users how to
work together. We hold that we may begin to shape the longer term design culture by
educating the next generation of designers [current design students] about these
important issues.
The co-design literature suggests, working in the wild. However, to be truly wild one
should go into the wild, into the world at large. In their work discussing co-creation
Sanders & Stappers (2008:9) give us a hint at where we may venture into “the wild” or
find a “village” when they note the following:
In many parts of the world, the needs that capitalism has worked so hard to meet have been
met and so new needs are now being invented. Meanwhile, in other parts of the world,
basic human needs (e.g. clean water) are not met.
Based on the above quote, one proposal would be to visit and stay in the environments of
people in less developed countries. A simple example would be to hold/run a “summer
school” class in a rural outback or village community. The class may consider clean water
problems or find there is an entirely different problem to solve. In this way they may live
with the community and co-develop designs. They may move from co-developed
inception, to mockup development, through to building working prototype and prototype
evaluation. We consider a working prototype to be indistinguishable from the product
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which would ultimately be used. It would not be merely a sketch model often found at the
“fuzzy front end” and used to “represent” the product/solution proposal. It should be noted
that while some Universities around the world may have some ethics and/or insurance
issues, it is not unheard of for anthropology students or geology students to attend “digs”
in various parts for the globe. While Sanders & Stappers (2008:9) lament that it may take
years to shift our design culture from consumerism towards a considered
consumptive/creative balance, our proposal would seek to address this by offering these
opportunities for rich learning experiences to the new generations of designers. It would
be great if a few Universities could manage to pool the resources, both human and
financial, to have a number of classes from divergent cultures converging on a given
community. Students from various countries would then work to identify, and resolve
issues found. During their stay “in the wild” they would learn to co-design with the local
community, assisted by their university tutors and mentors.
While each student draws upon their personal perspectives and heuristics, they need to
both adopt and adapt the users perspectives and heuristics throughout the entire design
process in the context of the environment the proposal will function within. Consequently,
while it is incumbent upon us to shape design students learning experiences, we argue
they need to involve the user/customer in an appropriate manner at strategic points in the
product development processes. A detailed understanding of potential users functioning
in the target environment is seen as significant. They need to actively engage with the
users in real not artificial contexts. They will need real opportunities to work with the users
in their environments not artificial studio environments. The students will need to
experience “Design In the wild”. We hold that if design students are forced to experience
“Design In the wild” they may work with the users and determine what was once
indeterminate. In the future it will be increasingly important for product designers to
develop the capacity to DETERMINE INDETERMINISMS [Balance Clouds and Clocks]
by working with users outside the studio environment co-designing from inception through
to prototype analysis and testing. It is argued the students should not always keep their
head in the clouds.
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Abstract
The “Who Cares For The Carers” project examines the experiences of informal caregivers
using a comparative approach between India and Finland. The research aims to
understand what forms of support networks and communities, whether formal or informal,
are emerging and evolving to provide support and nurture well being among the
caregivers.
What started with a simple research question “how do they cope?” turned into a
realization of the existence of the “caregiving experience” involving the caregiver(s), care
receiver and community. Through the analysis of our data, the complexity of caregiver
coping emerged – a systemic (or wicked) problem whose actionable research and design
opportunities needed to be conveyed to multiple stakeholders.
We approach the idea of systemic design thinking as a series of diverse, integrated
problems, which have multiple, integrated solutions. In this paper, we will focus on the
systemic problem of caregiver coping through the lens of space – a thought provoking
systemic problem within a larger systemic problem.
This paper explores not just the direction of future research and innovation for caregiving
– but how the role and approach of designers is changing and how that might effect on the
way we conduct design research and transfer knowledge.
Keywords: complexity, data visualization, design ethnography, design practice,
experience design, health innovation, product design, service design, space, systemic
design research, wicked problems
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Researching and communicating complexity
During the last few years there have been increasing suggestions that the role of the
designer is changing. Valtonen (2010) has stated that this approach tends to be focused
towards finding solutions to large and complex issues and understanding the relevancy of
design as a part of a larger whole. Within this perspective, design has moved from the
designing of individual products and services to systemic thinking – a more holistic
approach solving larger societal issues (Valtonen, 2010).
The Designing for the 21st Century Research Initiative also came to the conclusion that
the science of complex systems has become clearly relevant for the theory and practice
of design:
It is now recognized that the objects of most domains are ‘complex systems, including
natural systems, social systems and artificial systems. The science of complex systems cuts
across the particular domains, seeking principles and methods that can be applied to
complex systems in general. (…) Increasingly science is motivated by the need to design
and manage complex socio-technical systems whose behavior depends on interactions
between physical laws and human behavior. (Alexiou, et al. 2007:129)
Neither complexity nor the concept of designing for complex systems is new to design.
The idea of complexity within design practice is often approached through the concept of
wicked problems – already introduced in the 1960s by Rittel and Webber. They describe
wicked problems as ill-formulated problems, which include many clients and decision
makers with conflicting values, and where information and systemic ramifications are
confusing. (Rittel & Webber, 1973; 1984).
st

So why is the idea of complexity and systemic design thinking still relevant for 21
century designers and design researchers? According to The Designing for the 21st
Century Research Initiative (Inns, T. 2007) many designers are still unaware of the
possibilities of complexity thinking and utilizing complex systems methodologies, although
they are dealing with complexity in their daily practice. Baxter and Brogan (2010:2) agree:
The problem with design and complex systems is that the systems cannot be assessed by
standard design methods, as the least understood part of these systems tends to be at a
higher scale and traditionally conventional design works at a lower scale. Therefore, a new
suite of methods are required to better assist designers in their understanding of these
systems and to help them design within the system whilst leaving space for emergence and
growth.
Conventional design methods often aim to reduce difficult design problems to systems of
smaller, solvable problems. Although the approach is effective, it means the solution is
designed and optimized for that simplified context – yet there is no standalone solution –
or problem. Design solutions are always part of larger systems that then operate within
other extremely complex systems such as the greater human society or a natural
ecosystem (Baxter and Brogan, 2010).
If the everyday work of design practitioners revolves around exploring and making sense
of complexity, it sets an interesting challenge for design researchers and ethnographers:
how do we need to approach design research and communicate our research findings
when the needs of our key stakeholders are changing from gaining inspiring insights
towards understanding the context of complex systems?
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“Who Cares For The Carers” Project
Background
In the near future, both developed and developing countries will face a rise in the
population of older persons. At the same time, there’s a severe shortage of health care
workers worldwide, which reached 4.3 million in 2006. These trends – caused by e.g.
migration, brain drain, withering of the joint family system and increased life expectancies
in the last century – predict a worldwide rise in the ‘informal’ unpaid care by family
members.
In recent times, Indian society is witnessing a gradual but definite withering of the joint
family system due to mobility and migration. That has created a significant market
potential for informal care related solutions. The population of 60+ persons is in steady
rise, reaching estimated 114 million people in 2015 and 187 million in 2030. The life
expectancy in India has risen from 37.9 years to 66 years during the last 60 years (United
Nations, 2011). In India, professional caregiving is not yet a well-defined concept.
Finland on the other hand has over 20 years history of formal caregiver recognition and
support. Finland’s rapidly aging population and 39th longest life expectancy in the world
will create an enormous drain to country’s community healthcare system. It is estimated
that the demographic dependency ratio will reach 74 percent by the year 2035. Currently
informal caregivers are saving over 1 billion Euros of Finnish governments funds annually
(Statistics Finland, 2009).

Setting and methodology
Our research was conducted on behalf of Intel’s Health Research and Innovation group,
the Technology Research for Independent Living (TRIL) Centre, and the University of
Dundee Hothouse 2011 cohort, which included educational partners Swisscom, Fjord and
brightsolid. We used mixed methodology and comparative approach to study the lived
experiences of informal caregivers across our field sites, as well as the support systems
that are emerging and evolving to “care for the carers.”
A team of three ethnographers conducted research over thirteen weeks in the summer of
2011 in Finland, India and the UK. Our Finland research focused primarily in Helsinki and
Tampere – the former as the location of nationally focused caregiver support and the
latter as a regional/local base for gaining access to individual caregivers. Within India, our
research focused in Kolkata for organizational and individual access to caregivers and
caregiving support programs, while an additional arm explored the online network
emerging in and connected to Bengaluru.
Our work began with an exploratory review of literature on mobility, mutual aid and social
support systems, caregiving, dementia, and aging. In the field, our ethnographic
techniques included open-ended interviews in person and online, individually and in
groups, observations, participation in caregiver trainings and homesite visits at sites
within India and Finland. Recruitment was aided by medical professionals and
community-based organizations supporting caregivers who opened their networks to us,
allowing us to interact with more than 60 participants during our fieldwork, ranging in age
from 35-95.
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Complexity In Caregiving
We started our research with a simple question in mind: who are the caregivers and how
do they cope? It didn’t take us long to realize that the caregiving experience is much
more complex. Through the analysis of our data, the complexity of caregiver coping
emerged – a systemic (or wicked) problem.
We approach the idea of systemic design thinking as a series of multiple, integrated
problems, which have multiple, integrated solutions. While researching systemic
problems, it is difficult to nominate the problem owner or the problem solver – these roles
blur, mix and compound. Furthermore, what may be pursued as a problem may prove to
be an opportunity.
We learned coping either could entail the difficulties of the constant attention required in
maintaining the daily routine, or to handle exceptions that deviated from them.
While caregivers reaching out for help from their peers for the very first time were in need
of day to day coping advice, such as where to get better diapers or monetary support,
other caregivers – usually in a later phase of their caregiving – attended peer group
sessions where they preferred not to discuss about care receivers at all.
Originally, we were interested in coping strategies related to the quality of life for the
caregiver; instead, we found that these immediate basic requirements of coping with the
care receiver needs (generally revolving around two key areas: eating and safety) were
the most salient, relevant and appropriate for daily coping. In order to design
appropriately and well for caregiver needs, designers need to understand it’s a “package
deal.” Just as caregiving is often rarely done in complete isolation, it’s also difficult to
separate the needs of the caregiver from the needs of the care receiver – it’s an
important nuance to eventually be able to do so, but the two needs are often entangled
and competing.
All of our research questions were relevant; it was just a matter of understanding when
the answers to them were a priority to the caregiver.
Our next challenge was to convey the phenomena of caregiving experience to actionable
research opportunities for multiple stakeholders. Since the answers seemed to shift in
context and the problems were related, our solution needed to build bridges between
problematic relationships.

Synthesis – Design Scenarios to Service Design Map
Content analysis revealed 21 thematic areas (see Figure 1. 21 Thematic Areas), where a
stronger view of the multiple relationships within a particular theme developed, including
the importance of pre-existing relationships. The layering of relationships hints at the
reality that understanding coping strategies also requires an understanding of how
caregiving is not only individually perceived and acted upon, but how it is socially and
culturally constructed. These 21 themes also begin to lead to both the caregiver
continuum of experience as well as the wider social system in which they operate.
The 21 themes are described briefly below. In the following descriptions, we use colors to
describe whether participants across our field sites generally perceived the category as a
“barrier” (an obstacle to caregiving) or a “bridge” (a resource).
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Figure 1. 21 Thematic Areas

Emerging Phases of Caregiving
One of our insights focused on understanding caregivers’ need to work alone, and at
times to work together, and why. Many of our caregivers experienced some form of
isolation; almost all expressed some desire for more support or information in varied
areas. Most expressed the fact that when they began their caregiving experience, there
was little readily available information to help them navigate their new role; for many, it
still is ad-hoc learning.
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What’s interesting is the proposition that this process of individual learning and coping is,
in some ways, useful to the eventual growth of a caregiver and the connection to the
community... if adequately facilitated by the availability of support resources when the
caregiver is ready to ask for and accept help.
While our research team began our fieldwork with the intention of focusing on
understanding how caregivers provide self-care as a means of coping, our research led
us to understand that there are several layers of coping needs that occur before self-care
is salient. (Figure 2 - Caregiving Service Map)
Below is list of the emergent phases of caregiver needs that arose as we continued our
synthesis of the data:
01. Acknowledgement (of disability/illness/situation; of caregiver)
In this first phase, caregivers acknowledge the existence of a disability/illness caregiving
situation and start addressing various feelings such as guilt, fear, helplessness, or
hopelessness.
02. Acceptance (of identity)
Accepting the acknowledged situation is the next step towards sharing the caregiving
condition externally. Acceptance also starts the grieving process – grief of losing ones
job, friends, dreams or the former relationship with the care receiver.
03. Day to day coping (care receiver needs)
Before moving towards self-care, caregivers focus on securing the wellbeing of the care
receiver. Their main concerns are creating safe environment at home and on the go –
building a constant chain of support.
04. Crisis (trigger point to seeking help)
We define caregiver’s crisis phase as the phase they reach the limits of their current
coping – the breaking point. They realize caregiving situation cannot continue as it is, and
start to seek for and – most importantly – are willing to accept external help. In this phase
caregivers are forced to turn their focus on themselves and their own coping.
05. Outreach (to find/engage with resources)
In the Outreach phase caregivers start to seek for new resources and support. Critical
points in this phase are being able to communicate the need for help, and provide help
that will be utilized by caregivers.
06. New resources/community
In this phase, caregivers start to connect with the new community. To do that they have
to solve how to break the ice, get practical advice, learn how to distract themselves from
caregiving, prioritize the small moments, and feel good about their caregiving work and
choices they have made.
07. Redefining relationships (with the care receiver/secondary caregiver)
With the help of the community or new support caregivers tend to redefine the
relationship with both the care receiver, but also with the secondary/tertiary caregivers.
Successful techniques to improve the CG-CR relationship seemed to be creating a space
for familiarity and introduce a sense of play instead of duty – especially in the cases of
caring for dementia patients.
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08. Personal space and wellbeing (of CG)
Finally caregivers might reach the phase where they are receptive of focusing on
themselves and their own well being.

The Service Design Map

Figure 2. Caregiving Service Map

Analysis showed a dual relationship in coping strategies that required an awareness of
both caregiver needs (CG) as well as care receiver (CR) needs, and how, why and when
one took priority over the other. Often, one is more salient than the other, even if both are
present. There are times when the needs are mutually shared and beneficial (the center
line).
The Service Design Map (Figure 2 - Caregiving Service Map) connects relationships
across time and space, taking into account that caring duty can vary from a short sprint to
a marathon. The map can be used for identifying triggers for action and it provides a clear
emphasis on design needs, while maintaining the integrity of individual voices.
Understanding the permutations of the various relationships the caregiver must negotiate
helps us understand the interconnectedness of coping strategies and challenges of the
caregiver and the people and networks that impact and are impacted by them. We
learned that there is a time for caregivers to adapt to their caregiving role alone and there
is a time in which caregivers work with others to explore shared coping strategies. The
service design map not only identifies what is relevant (in fact, every point on the map is
relevant), but more importantly, when they are salient.

Space - A Systemic Problem Within Coping
In this paper, we will explore the systemic problem of caregiver coping through the lens of
space – a systemic problem within a systemic problem. Space and the caregiving
environment is a continuous theme through the whole caregiving experience.
Acknowledgement of the caregiving situation is often triggered by the realization that the
care receiver no longer can cope alone in his/her current environment. A large part of the
everyday concerns of caregivers revolve around securing the safety of the care receivers,
both at home and on the move. And finally, space is used for self care as a method of
distraction or distance:
In Finland, our participant Minna, a former hairdresser on a disability pension who is
taking care of her mother recovering from a stroke, was showing us her new wardrobe
when she confessed that being a caregiver has made her more territorial. She then points
out the staircase between her room and her mother’s sleeping space and tells us that:
“these couple stairs have been my rescue”. She reckons that being territorial and
escaping to her room from time to time helps protect her own identity from fading:
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So there needs to be that own territory, so it shows up as “my... my wardrobe, my this”.
(…) that it’s something that’s mine and my personal thing I don’t have to share. All this my
room and my TV thing probably derives from... That kind of that identity of mine is
disappearing, so that you have to be building something all the time, so your mind will
stay... I don’t know, why is that.
Interestingly, an initial aim of our research was to identify and understand how to improve
caregivers’ own self-care and quality of life. Minna’s story of the staircase was one of the
few examples we managed to gather about caregivers focusing on themselves. Usually,
when we questioned caregivers about their plans or hopes for themselves and their
futures, we were often met with confusion. As one participant, a professional trainer
offering rehabilitative courses for caregivers, noted: When you ask a caregiver how they
are doing, they will often reply with how the care receiver is doing.
Let us dig deeper to the complexity of space through another system mapping
frameworks – The Close-up.

Service Design Mapping – Close-up
“Close-up” graphics (Figure 3) were created to clarify participant context and design
scenario for each trigger area. They provide suggested points of intervention by
describing the design scenario, current context of event, major resources – bridges and
barriers, needs and associated research insights from affinitizations.

Figure 3. Close-Up Visualization – Staircase Scenario

Here, we share the close-up of “Staircase” – an on-site observation insight regarding
space. This visual describes how Finnish caregiver Minna is using physical barriers to
create personal space and the use of space as a coping mechanism.
In terms of design, the story encourages us to challenge our initial assumptions, which
may be that designing spaces for caregiving should further the care receiver’s
accessibility, mobility, and possibilities to connect and communicate with the caregiver,
while our study in fact suggest that in some scenarios caregivers might benefit from both
physical and mental distance.
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Physical barriers are also used in India. In one example, our participant and caregiver
Swapna lives in same building but in separate flats with her mother, while caregiver
Devi’s family had combined two apartments together:
We have two apartments combined. On one side we have where my grandfather lives, his
TV and everything and that’s where he primarily stays and the second part, which is,
there’s a passage to go to the second apartment, where there is a study for my mom to take
her calls.
In Finland, they also use physical distance as a tool for caregiver’s rehabilitation. The
idea is to detach caregivers from both home environment and their care receivers in order
to allow them to establish a mindset for reflection and evaluation of the situation. We also
heard stories how both the company of peers, the company of grandchildren or a younger
non-disabled child can provide energy and joy for caregivers. These cases could also be
considered as using mental distance for self-care.
This concept evokes a question: What is the smallest (physical/virtual/mental) change of
scenery that can make a difference in caregiver’s recovery and coping?
As mentioned above, in both Finland and India, physical barriers between caregiver and
care receiver are used to provide distance. The future of co-residence seems especially
interesting in India, where habitats and residential areas are changing due urbanization.
How can the reducing amount of physical space be replaced? And from what are the
advantages and opportunities emerging from the growing population density?
When addressing the issue of space, we have to bear in mind that it is not just a matter of
rural to urban shift and the resulting decrease in personal space, it is also a matter of
increased population density and decreased personal privacy – all of which can have
both negative and positive consequences to caregiver coping.
The “Staircase” story highlights the importance of understanding the larger experience
and complexity of caregiving: there is time to connect and time to detach. The idea of
caregiver’s space evokes interesting questions and possible design opportunities:


How to create distance at home, from home and “to go”?



How can we design separate physical or psychological spaces for caregivers?



What does the future caregiving space look like in India as a result of
urbanization?

System Mapping - Picturing The Future
In the system map (Figure 4 - Caregiving System Map), we revisit the individual user
journey around a particular need in detail, mapping the participant actions, behaviors, and
perceptions against a larger social system of the 21 themes identified earlier in our
affinitization.
Within the system map (Fig 4), we present four additional levels of information:
The first level is the general perceptions of the participant pool: Did the participant pool
generally perceive a thematic category as a barrier (a challenge or obstacle to coping) or
as a bridge (a resource enabling coping) prior to the given scenario?
The center area focuses on the participant experience, actions and behaviors within the
scenario.
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The last level connects how the participants’ actions (and experiences of other
participants within the study) are creating current and future bridges to resources for
coping.
The system map framework can become more interesting as it accumulates data points,
across participants. As more needs and courses of action are mapped over and against
each other, it becomes increasingly apparent not only high-traffic thematic categories that
require intervention, but also helps relate courses of action, networks, obstacles and
resources.
System mapping contextualizes participant experience within the wider social system to
identify opportunities to augment, strengthen or design for future innovation. It revisits the
individual narratives, in context, by plotting detailed design scenarios, resources and
actions within the larger system. It presents the major forces and concerns based on the
content analysis, showing inter-relationships within the system and revealing potential for
innovation in places where former barriers are being bridged – what could be, if scalable.

Figure 4. Caregiving System Map – Staircase Scenario

We will continue with the story of “Staircase”, and introduce the system map related to it.
Figure 3 illustrates participant perceptions of current barriers being: the difficulty of
maintaining the sense of “me”, being constantly tied to caregiving, and issues, such as
territorial behavior, caused by co-residence.
Current and future design possibilities connect to the themes of caregiver well-being, remaking culture and space and objects. Within the system view, we identified the
current/future bridges and design opportunities to continue to be:


Creating rehabilitation experience, “distance to go”



Creating physical and mental spaces for self-care



Urbanization & residential changes: possibilities for co-care
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Future Theme 1: Distance And Distraction For Self Care
During our research, we discovered how caregivers use physical space and barriers to
create occasional physical distance to the care receiver. While the concept of Finnish
caregiver rehabilitation is based on creating physical distance in order to catalyze
reflection and evaluation of the situation, as cities become more densely populated and
personal space diminishes, caregivers face the need of creating distance other than in a
physical way.
Can physical distance be replaced by mental distance? Can the Finnish rehabilitation
concept be transformed as “to-go” version, functional and effective whether physical
distance is possible?
Also, it is not only the caregivers who need privacy and space. Cultural changes in India
suggest that also elderly people, potentially the population of care receivers in the future,
have started to value their own space and privacy and are increasingly choosing to live
alone in their own homes while their immediate family becomes geographically dispersed.
This indicates the growing need of distant care solutions in the future.
As Devashri Mukherjee, one of the co-founders of Caregivers Link, describes:
A lot of parents have learned to appreciate own space. I don’t think earlier parents thought
they would like to live alone, I think now they do. They like own space and own life, tend to
live on own terms. I have an aunt who needs care but won’t leave out of her own home; her
children live abroad. She likes her life. Unless you’re totally bedbound and helpless, you
want to live own life and visit your children, that is a growing trend.

Future Theme 2: Flexible Safety And Co-Caring Scenarios
Urbanized apartment blocks create both possibilities and threats for caregiving, especially
for caregiver coping. One of our interviewees described the experience of living in a
densely populated Indian neighborhood in Calcutta:
A lot of apartment blocks together, (laughs) so people living very closely together, and
figuring out exactly what’s happening. I think it also had a fair number of women who lived
at home, and sort of, therefore, sort of, the community was very aware what neighbors were
doing and so on – there was a lot of interaction. Which meant that you had to be careful of
neighborhood aunts, or if dating someone, seeing somebody, that all came into it. Lots of
people keeping their watch over you – not to make it sound frightening, but it was just a
close community.
According to our research, a majority of caregiver coping is related to the safety of the
care receiver and the fact that they feel they are not able to share the caregiving burden
with anyone.
In future India’s increased urban habitat, could the increased neighbor interaction and
“neighborhood aunts” be used as a resource in co-caring?
Or will there be a lack of privacy and sensitivity outside the individual family unit? Another
interviewee, Swapna, describes how in India, caregivers are also exposed to constant
flow of well-meaning, but often inappropriate, advice from both kith and kin. In some
cases, future urban caregivers might also need tools and strategies for evaluating and
filtering the advice they receive due to possible increased interaction with neighbors due
to decreased physical space.
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Conclusions: Transferring Knowledge – Communicating
Complexity
Leinbach (2002) proposes that designers, and by extension researchers, are not in the
business of creating products but rather in the knowledge transfer business. In his view,
design is a service that generates and transfers knowledge. At the beginning of this paper
we suggested that the role of the designer is changing from solving simplified design
problems to understanding design as a part of a larger whole. Thus the role of design
research would also be in transition. It’s not enough to simply produce research. The
concept of ethnographic liquidity, or the ability to deliver value within and across an
organization of multiple stakeholders and diverse backgrounds was a driving focal point
of our work (Plowman, Prendergast & Roberts, 2009).
While our team began our fieldwork with the intention of focusing on understanding how
caregivers provide self-care as a means of coping, our research led us to understand that
there are several layers of coping needs that occur before self-care is salient. Our initial
hypotheses were challenged also in cultural contexts. While our original assumption was
to study how and why caregiver support initiatives work in Finland due to its high quality
health care sector, we found that even with an extensive history of state-supported
caregiver resources, both the Finnish and Indian caregivers in our participant sample are
faced with similar kinds of dilemmas and share the same caregiving experience model –
our visualization tools helped both distinguish and unite diverse cultural experiences to
identify what works – or doesn’t, in a holistic visual way that helps build upon learning
across contexts.
To help convey our findings, the complex caregiving experience, and to ensure the
ethnographic liquidity within systemic design research, our team developed three visual
framing tools, or opportunity maps. Our visual framing tools were developed to
communicate complexity, but also to address multiple audiences - one that loves ‘hard
facts’, conciseness and certainties; the other that derives inspiration from individual
stories, emotions and real life design scenarios. Visual framing tools can be used to zoom
in and out – from systemic and big picture thinking to playing with real life design
scenarios and details. They build a possible platform for foresighting, brainstorming,
prototyping and troubleshooting.
For example, as we mentioned earlier, while the concept of Finnish caregiver
rehabilitation is based on creating physical distance in order to catalyze reflection and
evaluation of the situation, as cities become more densely populated and personal space
diminishes, caregivers face the need of creating distance other than in a physical way –
an emerging need that may be relevant across a variety of communities and countries
than India, where it is most immediately apparent.
Our Service Design Map serves as a tool for backcasting and explaining why certain
design or support solutions do not work: while caregiver holidays are offered to the official
caregivers in Finland; two-thirds of those eligible do not use them. While there is a
considerable government effort is placed upon funding and running these holidays, our
map helps one understand that self-care, while important, is one of the last coping
phases that caregivers prepare to address. Designing for healthcare must take into
account a lifelong journey: it is not enough to design a good solution; it must be designed
with the understanding within the context for when and why people are willing to use it.
The “Who cares for the carers” project was designed to strike a balance between a deep
social science grounding and a design-forward style in order to facilitate the necessary
knowledge transfer for the research (and our participants’ voices) to be successfully
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understood, engaged and championed throughout the design process. By contextualizing
the subjective experiences as part of a larger societal system, we moved from
understanding the present points of intervention to visualizing the future of caregiving.
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Abstract
The concept of schema is extensively applied into many fields like sociology, cognitive
development, art therapy, etc. Generations with identical social background also differ in
cognition of sub-cultural features and aesthetic feelings. Therefore, if testees of different
ages are asked with same-topic questions, it’s possible to generalize common features and
characteristics of perceptions under such theme, discover discrepancies between different
ages or variables, and develop evaluation indicators.
This study conducts two stages of investigations. At the first stage, testees are grouped
according to their ages. 175 people draw pictures in terms of the topic, and different-age
testees’ presentations of the same topic are compared. At the second stage, 190 teenagers
are asked to describe details in words; common vocabulary of teenagers’ aesthetic
perceptions and graphics symbols are studied, functioning as a preliminary investigation
into the construction of teenagers’ aesthetic schema.
Research results show differences in form and style between teenagers of identical age are
caused by formative education and individual capability and taste; their discrepancy in
drawing expression is even greater than across-age difference. Moreover, teenagers’
presentations of visual symbols really have some common visual words of the times. A part
of these pictures embody a cross-age common presentation of cognitive symbol feature.
Testees of different genders also differ in using pictures to express different words.
Findings of this study can act as a basis of future researches and imply a trend of
investigating cognition schema of symbol and graphic presentation.

Keywords: schema, painting, cognitive development, aesthetic identity
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Introduction
“Schema” is conceptualized as a mental structure and comprises general expectations
and knowledge of the world. Even growing up under the same social background, each
generation still has some sub-cultural features and cognitive development characteristics
along with changes in political situations. Through two-stage questionnaire, this study
uses six painting topics and eight age groups to investigate similarities and differences in
schemas of differently-aged testees’ cognitive development processes. Then, further
research is implemented through asking these teenagers to present concrete and
abstract conceptions by means of drawing pictures, so as to find out whether the schema
influences different groups’ aesthetic judgment.

1. Research Background
Classification process is the core of schema theory. Classification is considered as the
basis of perception, thought, language and action (Lakoff, 1987). In 1932, scholar Bartlett
indicated: schema refers to individual’s assimilating new information and generating an
existing knowledge structure of information memories; people organize images and
information into meaningful patterns that assist in future memory.
The concept of schema appears in various kinds of psychological works and is
extensively applied into many fields such as sociology, cognitive development and art
therapy. Since 1940s, many educators and psychologists have been viewing art as a tool
for enhancing cognitive and emotional growth, and Lowenfeld’s research on children’s
drawing development is the most representative. Rumelhart (1980) believes schema is a
kind of knowledge structure stored in long-term memory and can help people acquire new
information and memorize old information. Later in 1984, Novak & Gowin proposed a
concept map, which utilized proposition and connection to meaningfully present
individual’s cognitive structure. Making people with a low linguistic ability express
conceptual pictures can’t be surpassed by physical motion analysis tool (Min-Ning Yu,
1997). Mayer (1987) summarizes different psychologists’ definitions of schema and thinks
schema should contain:
(1) General: schema can be extensively used in different contexts and act as a basis
framework for knowing entered information;
(2) Knowledge: scheme has existed in our memories like other things we have known;
(3) Structure: schema is organized around some topics;
(4) Comprehension: schema contains some spaces that are filled up with special
information.

2. Research Motivations
Armbruster (1986) believes schema is a theoretical framework and refers to formation of
structured knowledge; it can be imagined as a modificatory knowledge structure
representing prototype concept stored in memory. In other words, schema means
prototype schema of human, object, event and context; content schema refers to
previous knowledge about themes and conceptions in specific fields (Ruo-Ying Yan,
1993). Under such background and in combination with conceptions proposed by
Lowenfeld in 1940s, children painting theory can properly analyze and verify testee’s
cognitive development and painting period as well as observe his/her difference from
same-age members in terms of painting performance. A six-year-old child has begun to
draw some symbolized pictures besides figural representations, such as house, car, tree,
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etc; he/she can also depict some details of the object, e.g. human hair and apparel or
windows and door of a house. Therefore, it can be deduced that teenagers’ descriptions
of details are more definite and clear. In this way, we can observe this generation’s
shaping features and aesthetic taste as well as understand their visual representations
and communication symbols.
In Piaget’s opinion, schema is constructed by subject through action (Yan-Li Du, 1995);
he believes cognitive structure is a constant re-organization of schema. If a child’s
painting always stays at a low level, there may be a problem in his/her intellectual
development, cognitive ability, emotional status or physical condition. According to
schema theory, information reflected by action is stored in memory all the time, until the
actor obtain relations between recall schema and recognition schema; after continuous
practice, individual can find out the regularity from parameter scale and explicit results
(Schmidt, 1975). However, identical or similar visual picture of the same generation’s
schema representation can be viewed as aesthetic cognition of this generation; in
accordance with this discourse, formal meaning can be theoretical basis for verifying subcultural aesthetics schema. The same group or generation should also have similar
aesthetic judgment standard.
Based on above theories, by means of painting and interactive processes, it’s possible to
observe the track of cognitive development and evaluate whether its cognition and other
physical and mental conditions are normal compared with common people. Therefore, if
testees of different ages are asked by questions of same themes, we will be able to
generalize common features and characteristics of the same cognitive dimension as well
as differences between different ages or variables, find out aesthetic attributes of different
groups, and develop evaluation indicators of formal aesthetics.

3. Research Purposes
This study divides testees into different groups according to their ages, compares each
group’s presentation of the same topic, and generalizes relevance between cognition
theme and age variations by means of observing paining methods, so as to know each
testee’s recall and recognition processes from preschool stage and school-age period till
youth and adulthood. Under the same social background, each age level features subcultural discrepancy resulted from changes in political situations. Then, this study
analyzes teenagers’ painting performances in terms of their simple drawing processes,
thus to discuss their perceptions of shaping aesthetic feeling and features of painting
development. It also observes under the same social and cultural framework, whether
different-age teenagers have typical sub-cultural aesthetic features concerning the same
painting topic. Finally, it further discusses if aesthetic cognition schema of symbol and
picture presentation will be the future trend.

4. Research hypotheses
1. Gender influences painting topic, e.g. entry point, way of describing, etc.
2. Age affects quality of drawing presentation, such as picture fineness, line stability and
extension of picture composition.
3. Graphics vocabulary features embodied by the same age level, e.g. trend of object
shaping, expressive symbol of abstract object, aesthetic feeling of picture composition,
painting taste, etc.
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Method
This study adopts questionnaire and behavior observation.

1. Questionnaire survey
The set questions are sent out through questionnaire and testees make replies within the
given time. Before answering, instructions are made by means of uniform written
regulations. No language or graphics prompt is offered during test. Testees who complete
questionnaire at the same time are not allowed to have conversations. The test lasts
about 20 minutes.

2. Research objects
This study is conducted through two stages. At the first stage, grouping is done based on
ages. Then, the second stage survey is implemented according to research results.
During the latter stage, testees of the same age are re-divided based on different
educational backgrounds.

1. The first stage
Referring to Piaget’s cognitive development stages and Lowenfeld’s theory of children
painting development, this study divides testees into seven levels based on their ages.
Tested adults of this stage are mainly college students and Master program students.
Ages and groups are as below:
Kindergarten： 2~ 5 years old

High school: 16 ~18 years old

Junior grade of primary school: 6 ~ 8
years old

University
and
Master
Department of Design

Intermediate grade of primary school: 9
~10 years old

University and Master Program: Nondesign Department

Program:

Senior grade of primary school: 11 ~12
years old
Middle school:

13 ~15 years old

Eight groups of testees receive 25 questionnaires respectively, and a total of 200
questionnaires are sent out. Excluding incomplete answers and questionnaires filled in
text, each age level contains 10 valid questionnaires at the least. There’re 175 valid
questionnaires totally, representing a response rate of 87.5%. Statistical data of each
group are summarized as the following Table 1. Piaget’s cognitive development stages
and Lowenfeld’s theory of children painting development are also attached as a reference.

Group

Age

Femal
e

Kindergarten

2~5

10

Primar
y
school

Junior
grade

6~8

12

Mal
e

Tota
l

Lef
t

Cognitive
development

Art
cognition
developme
nt

17

27

1

Preoperation
al

Scribbling

2

Preoperation
al

Preschematic
/schematic

9

21
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Intermediat
e grade

9~10

7

13

20

0

Concrete
operational

Dawning
Realism

Senior
grade

11~1
2

10

11

21

2

Concrete
operational

Dawning
Realism

Middle school

13~1
5

13

7

20

1

Formal
operations

Adult

High school

16~1
8

13

14

27

0

Formal
operations

Adult

Design
Dep.

Abov
e 19

19

6

25

1

Adult

Adult

NonDesign
Dep.

Abov
e 19

7

7

14

0

Adult

Adult

91

84

175

7

Colleg
e

Total

Table 1 Questionnaire recycle and statistical results

2. The second-stage survey
Testees of this stage are sampled from teenagers aged between 18 and 22. As
teenagers of this age level are mostly university students, so sampling is done at two
universities of different areas. After deducting damaged questionnaires and those
responded in text, 190 valid questionnaires are recycled from the total of 200
questionnaires, representing a response rate of 95%. To find out whether educational
background influences painting, the survey is classified into design department and nondesign department so as to understand teenagers’ aesthetic attributes and graphics
presentation features. Table 2 shows relevant statistical data.
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Gender

Male

Dep.

Design

Handedness

Left

First grade

Female
Non-design

Design

Right

Left

Right

Left

Right

Left

Right

6

32

0

0

5

73

0

0

Second
grade

0

2

2

23

0

2

0

19

Third grade

1

5

0

1

0

12

0

0

Fourth
grade

0

4

0

1

0

2

0

0

Subtotal

7

43

2

25

5

89

0

19
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Total

77

113

Table 2 Questionnaire recycle and statistical results
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Results and Discussion
This study adopts questionnaire and behavioral observation.

1. Features of painting
Compared with children aged below middle school, teenagers’ paintings show several
features: meticulous detail depiction and perspective drawing, an abstract expressing
manner of lines to present sense of speed or rhythm, etc. The same age level’s
difference in drawing presentation ability is greater than across-age discrepancy.
Difference between teenagers from design-relevant departments is also quite great, and
the expressing modes are rich and diversified. However, if overall expression states are
mapped into research hypotheses, rough trend of formal development can be concluded
as below:
1. Gender actually affects ability of expressing painting topic. Females and males don’t
have significant difference in capacity of expressing abstract words. On the contrary,
discrepancies between individuals obviously show multi styles. However, for racing car,
females significantly tend to use monotonous detail depiction or rough shape that means
they are not interested in this object.
2. Painting elements of teenagers majoring in design department are obviously influenced
by design education, such as abstraction level of dot, line and plane, fineness of depiction,
stability of line, extension of picture configuration, etc. Compared with students of nondesign departments, teenagers from design relevant departments more value quality
feeling of painting.
3. Teenagers of the same age level show similar graphic vocabulary. For instance, racing
flag and racing field are used to present car racing; hamburger, fried drumstick, etc are
always for expressing hunger. Internet words of abstract things are also frequently
adopted: ORZ meaning feeling depressed, cartoon shape, expressing mode of
perspective drawing, similar painting taste, and etc.

1. Similar graphic vocabulary
Depressed: orz T_T

Depressed: (express by means of cartoon )

Racing car
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Racing car (racing flag / racing field)

Table 3. Drawing presentations by cartoon and Internet symbols

2. Diversified presentations
Different groups greatly differ in abstract topics like “hunger”. With regard to “love”, some
testees draw a symbol of heart and some draw two people in love.
Hunger

Love (heart)

Love (two people in love)

Table 4 Diversified drawing presentations
Regarding expression of drawing topic, teenagers’ depictions vary with their grades and
departments. In terms of personal performance, they show their own aesthetic tastes.
Abstract forms towards design education are generalized as shown in Table 5.
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Topic
feature

and

Picture

Tropic fish:
Abstract
lines
are
available
besides
depiction of fish
profile.

Car racing:
Speed, space
and
S-shape
racing field
Hunger:
Frown, hold the
belly, food.

Explanation

Fish profile appears the
most frequently. Students of
design department further
use abstract lines.

Racing flag is the most
frequently used, and the
next is racing field and
character F1 respectively.

Picture
contents
are
classified into two types:
symptom depiction and food
presentation. As testees are
older, types of food are
more
diversified
and
complicated.

Table 5 Aesthetic features of teenagers’ paintings about the same topic

2. Contents of picture composition
Contents of picture composition are discussed in terms of “line quality” and “overall
composition”. Lines drawn by teenagers from design departments of colleges and above
are more complex. Generally, design department students’ line stability is better than that
of non-design department students; middle school students are better than primary
school students. Speaking of overall composition, kindergarten children and students
from colleges and above made more descriptions of overall composition. Specially,
preschool children’s depictions of environment are more than those of school-age
children, and this finding is different from pervious literature*.
* 9-12-year old, dawning realism: many depictions are about details and the environment
(Lowenfeld, 1940)
Subject or manner of painting:
To express hunger, males use physiological depictions, e.g. empty stomach, wriggling
intestine, etc; females seldom adopt such presentation.

3. Other variables
924
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Perspective:
Teenagers aged about 9 to 12 are at the stage of dawning realism and show deep
perspective. Coffee cup drawn by students from intermediate grade of primary school is
the earliest perspective drawing, which will be more perfect till senior grade. Other
perspective drawings (e.g. food) appear after middle school. Perspective paintings of car
appear at the stage of high school.

Design departments and non-design departments:
Teenagers of non-design department use more characters to assist in description.

Conclusion
As this study is just a preliminary survey, follow-up researches are expected to conduct
for further investigation. Generally speaking, teenagers’ paintings are in agreement with
cognitive development theory. Along with an increase in age, each group shows a
collective trend towards the topic, which supports an argument that “development of
cognition schema is enhanced with experience accumulation”.
For teenagers, mass media, Internet and cartoon exert impacts on their modes of graphic
expressions; peer consensus on communication symbol is shown and can be considered
as formal basis of aesthetic cognition.

Follow-up Study and Recommendations
1. Follow-up study
1. Concerning research orientation, testee background can be compared and influenced
caused by gap between urban and rural areas can be taken into consideration. Testee
scope can also be enlarged to include the old people and even younger children, thus to
extend cognitive development range and improve research completeness.
2. Research contents can be changed. For example, use pencil, ball-point pen, crayon or
other pen as the drawing tool, so as to observe whether brushwork or use habit affects
painting due to cross-group habit or sub-cultural discrepancy. Painting space can be
increased, such as prolonging drawing time and enlarging drawing area to provide
testees wider space to express their cognitive conceptions.
3. With regard to analysis manner, statistic software can present relevance and
significant difference, and thus helps make a deeper comparison of each group’s
graphic presentations. At the same time, qualitative method can be adopted to explain
the painter’s instructions and especial expressions or illustrations.

2. Reflections and recommendations
1. Devices
Interviewers and testers should receive unified training to enhance consistency of testing
environment and reduce interferences of exogenous variables.
Improve quality of drawing paper or use other tools like hand-painting plate, so as to find
out whether different-age people’s applications of different interfaces result in
discrepancies.
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Test intelligence and cognitive development in advance, especially for pre-school and
school-age children. Besides re-confirmation of school children’s cognitive development,
other scores of intelligence test also benefit analysis and comparison. For instance,
space conception is directly related with graphic presentations of the present research
contents.
2. Topics
After enhancing complexity or abstraction level of topics, more details may appear in the
pictures or greater difference may be generated in drawing presentations, and this will
benefit a further comprehension and analysis of cognition schema.
The topics should be simplified as pure codes. At the beginning of experiments, testees
are asked to try to simplify picture contents and present them through codes or basic
lines, which will act as a reference for interface or indication design.
3. Sampling
Quantity of testees can be increased to enhance reliability and validity.
Testees’ education and growth backgrounds can be contained in statistic analysis.
Especially for school children, different backgrounds may influence sub-cultural
performances or cause differences in schema cognition of identical topic. Within-group
differences may be analyzed after enlarging sampling scope and testee quantity so as to
obtain further data.
4. Color
Add color variables, such as color system, color complexity and degrees of realism.
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Abstract
Product Design Engineering is a relatively new engineering discipline that combines
Mechanical Engineering studies with Industrial Design. The emergence and credibility of
this field has created graduates who can successfully combine the creative thinking of
design with the analytical thinking of engineering. A Product Design Engineer forms a vital
role in a product development team making it even more necessary to ensure graduates
from this field have sustainability embedded into their skill-set.
Product Design Engineers are at the forefront of product development; this in turn puts
them at the forefront of unsustainable patterns of production and consumption that
currently plague the manufacturing industry. Due to this, it is imperative to ensure all
Product Design Engineering outcomes have implemented sustainable practices to develop
quality products with environmental concerns in mind. Sustainable design has become
more prevalent and is no longer perceived to be purely organic design, or associated with
single actions such as recycling. It now also involves concepts of Product Stewardship and
Life Cycle Management, including how these concepts translate into current best practice
within leading global manufacturing companies. Knowledge of sustainable design has
developed through necessity and a better understanding in this area has helped create
successful, competitive products with less impact on the environment. The range of
theoretical or conceptual knowledge and tools available across the environmental design
spectrum are then practiced by the students as applied design methods within studio
projects.
This paper shows how sustainability is now embedded in Product Design Engineering
disciplines and does not only discuss the relevance of the content, but moreover addresses
this issue from of student perspective. Three cohorts of undergraduate Product Design
Engineering students have been surveyed to respond to individual comprehension of this
topic — and how effective this is — on their knowledge base. Two cohorts from Swinburne
University of Technology, Melbourne, Australia, and the other from EAFIT University,
Medellin, Colombia. By doing this, an international perspective of educational experiences
in sustainability for Product Design Engineering can be obtained and is discussed in depth
within this paper.
Keywords: product design engineering, sustainability, curriculum
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Introduction
This paper represents the findings of 112 undergraduate student surveys containing 13
detailed questions relating to sustainability for Product Design Engineers. Previous
publications relating to this issue tend to consist of qualitative descriptions of the
development of courses (Koen, 1994) (Dym et. al., 2005) (Diehl et. al., 2005)
(Lamancusa et. al., 1997) (Dieter and Schmidt, 2009) (de Vere et. al., 2010). This paper
provides an insight into student opinion about the way in which sustainability in this field
has impacted their learning experience. It also brings to the discussion two geographical
areas that are so far lacking in the literature.
The process of surveying students was conducted to eliminate any bias towards this
study in favour of the two universities represented. It is always difficult to analyse the
issue in question from a university in which the author’s are employed in a non-bias
manner, hence justifying the reasoning behind using surveys to gather qualitative and
quantitative data. The main intention of this study is to understand from a student
perspective what is working and perhaps what is not working in the embedment of
sustainability into the pedagogy of Product Design Engineering. This provides an
accurate understanding into this topic, which aims to inform the reader on how to
successfully embed sustainability into Product Design Engineering degrees.
This study recognises — and to some extend validates — work done by Boks (2006)
where he explains the Industrial Design Engineering curriculum at TU Delft in the
Netherlands. This study gives methods of integration of sustainability into the curriculum,
however there is no mention of embedding this. There is a difference. The difference
between integration and embedment is that by embedding sustainability into the
curriculum we ensure that this issue is a key consideration into all activities taught
throughout the Product Design Engineering degree. This study is not to underestimate
the successful work being done at other institutions; the aim is to educate others on the
positive aspects that have been evidenced in the surveys. It should be noted that Boks’
research in this area is also nearly six years old, giving credit for developing this when
sustainability was not as prominent as what it is now. The areas within the surveys that
were not perhaps favourable are also highlighted to ensure other institutions learn from
this research, as well as the universities involved in this paper.
Product Design Engineering forms a crucial link between traditional Industrial Design and
Mechanical Engineering. It is a key component of all new product development teams to
ensure a cohesive translation between the creative ‘design’ teams and the analytical
‘engineering’ teams. This is visually represented in Figures 1 and 2.

Figure 1.
Where Product Design Engineering fits within a standard product
development team of an electromechanical product of modest complexity. Diagram
adapted from Ulrich and Eppinger (2004). p 4.
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Figure 2. The place of Product Design Engineering in the technological and cultural
world. (Adapted from Dixon, 1966, in Hundal 1997, p. 38).

In order to gain an insight into the two universities involved in this study a description of
the current educational structure for each Product Design Engineering degree is as
follows:

Figure 3.

The geographic location of the two universities involved in this study.

Product Design Engineering at EAFIT has a duration of five years. It includes a number of
mandatory courses, electives and complementary courses. Students at EAFIT University,
more specifically Product Design Engineering in the last stages of their course, have the
opportunity to select a group of subjects in a specific topic in which they would prefer to
focus on. Since the beginning of the program, courses focused in ‘Design for
Sustainability’ were offered as a response to a need of integrating the sustainability
competence required for a Product Design Engineering student. These courses offered
are: Eco design, Green Marketing, Product Life Cycle and Cleaner Production and
Manufacturing.
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In addition, the crux of the Product Design Engineering program is the ‘Design Projects’,
which involve a series of practical sessions and workshops including the involvement of
three different domain-specific teaching staff. These tutors are responsible for providing
students with the necessary knowledge needed to comprehend the product design
process. As such, they are in charge of giving students the knowledge of sustainability
issues such as methodologies, methods and tools dedicated to address these into the
design process itself.
Product Design Engineering at Swinburne University of Technology (SUT) has a duration
of four years with an optional 5th year if students complete a 4th year of industry-based
learning. Students have a mandatory set of 28 units (subjects) with four specialist units.
In order for full accreditation from Engineers Australia each student must also complete a
minimum of 12 full-time weeks of approved relevant engineering practical experience at
any stage of their course. Within this curriculum there is a strong focus on sustainability
highlighted within the following core units: Product Design Engineering 2: Sustainability,
Product Design Engineering 4: Social responsibility and Product Design Engineering 5:
Innovative Methodologies. During every semester throughout the duration of the course
there is a Product Design Engineering studio, which ensures sustainability is at the
forefront of all project work.
While sustainability becomes an important design consideration across all studios,
students are able to experience a specific sustainability studio for product design at
second year level which equips them with an overview of concepts and theory of
sustainable production and the range of strategies, methods and tools they can draw
upon to problem solve and innovate towards greater efficiencies. Students apply
concepts such as Dematerialisation, Decarbonisation, Extended Producer Responsibility,
Product Service Systems, Closed System Cycles, Life Cycle Thinking and Life Cycle
Management into a practical design project. It gives students the chance to experience
how the above concepts change the priorities or considerations of the design and
production process.
When dealing with a discipline that is responsible for the way in which products are
produced and in-turn, responsible for the waste this practice generates, it is essential to
educate future leaders of this industry with a strong focus on sustainability. Agenda 21
from the Rio Earth Summit Strategy to Save Our Planet (1992), states:
The world is presently on a path of energy production and consumption which
cannot be sustained (Agenda 21, Rio Earth Summit Strategy, 1992).
This shows that the challenge of creating a sustainable world has moved from the realm
of idealism to that of necessity. The understanding of sustainability as an essential value
results from a coming to consciousness in the field of engineering and design (Margolin
1998, Papanek 1972).
Margolin (1998), who wrote a seminal article published in Design Issues, Design for a
Sustainable World, argues for change:
Design will change through a coming to consciousness of its individual
practitioners. Broad proposals and visions are a stimulus to this process, but
cannot replace the hard sustained work of rethinking one’s identity as a
professional. What makes this process so essential right now is the clear evidence
that older models of practice are not working (Margolin 1998).
This statement reflects the aims of this research, showing that a singular research study
will/can create change, and an understanding of current practice in Australia and
Colombia validates the reasoning for change. The result of this activity aims to create
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new power for Product Design Engineering showing that alternative/sustainable ways of
creating consumer products are possible. All actions that improve on current practice are
important both inside and outside the market economy and by ensuring all students
studying this degree graduate with a sound knowledge of sustainability – both in theory
and practice.
Sustainability can be defined as:
“Meeting the needs of the present without compromising the ability of future
generations to meet their own needs (UNCED, Bruntland Commission Report,
1987).”
The above statement clarifies the most important aspects of sustainability education
within Product Design Engineering. A strong focus is given towards efficient
manufacturing processes and appropriate material selection while not jeopardising the
product’s function and aesthetic appearance. This somewhat simple statement lies at the
heart of this issue and although extremely complex to satisfy, there is no excuse for
graduates not attempting to apply their knowledge of sustainability into everything they
create – providing they were educated correctly on this topic which this research
suggests.

Method
At present, the credibility of survey research findings is largely a function of response
rate. Low return rates are presumed to suggest biases in data (de Leeuw, 2005). To
prevent any form of bias a relatively large cohort of students were surveyed from two
similar courses from two vastly different countries. Swinburne University of Technology in
Melbourne, Australia and EAFIT University in Medellin, Colombia have partnered to
provide a greater understanding of similarities and differences of this topic on a global
scale.
The methods of surveying were split between paper-based and web-based. Web-based
— or Internet-based — surveying is very cost and time efficient (Dillman 2000; Couper
2000), and this together with the novelty value have made them very popular in a short
time. They have a great potential, but they also still have limitations (e.g., non-coverage,
nonresponse). These limitations are the reasons why the survey method was split to also
include paper-based surveys. The biggest problem with web-based surveys was the poor
response rate from certain cohorts whereas a 100 per cent response rate was recorded
for the paper-based surveys.
Combinations of web and paper-based surveys are now more common, especially at
universities and in official statistics (Couper 2000, Dillman 2000). Mixed-mode surveys
are presently attracting much interest and were made a main topic at the data collection
conferences of the Council of American Survey Research Organisations (CASRO) in
2003 and 2004. According to Biemer and Lyberg (2003), mixed-mode surveys are the
norm these days in the U.S.A., Australia and parts of Western Europe. An optimal data
collection method is defined as the best method, given the research question and given
certain restrictions (Biemer and Lyberg, 2003).
The survey results used in this study provide an accurate understanding of the
competence levels students from both universities have when designing for a more
sustainable environment. This research is preliminary — albeit comprehensive — and the
authors aim to expand this study to provide sustained research using future cohorts
studying Product Design Engineering. The results shown in this paper provide an insight
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into how students currently think about sustainability in Product Design Engineering,
which provides the reader with useful information regarding Product Design Engineering
curriculum. Surveys of this nature help comprehend the relevance of this topic and most
importantly questions if the students are absorbing this relevant information.
The quantitative and qualitative data generated from the student surveys are used to
identify the understanding each cohort has on eco design principles and sustainability,
with an emphasis on the impact of manufacturing processes and materials on global
ecosystems and the world’s diminishing resources from a design and manufacturing
perspective.
There are only around 30 Product Design Engineering courses in the world (de Vere et.
al., 2010) that concentrate on the combination of Mechanic Engineering and Industrial
Design intertwined with one another. Due to this small number a niche has been created
and more courses of this nature are commencing to better link with expectations from
industry (de Vere et. al., 2010). Also because of this, it is important to learn best practices
from similar courses around the world – giving good reasoning behind the collaborative
work between EAFIT University and Swinburne University of Technology. A global
awareness of similar activities will aim to ensure research of this nature will stay at the
forefront of global activity.

Findings
The followings findings are broken into four categories to best represent the survey
outcomes. As previously mentioned three cohorts of undergraduate Product Design
Engineering students were surveyed representing a total response of 112 completed
surveys. The first results shown are from EAFIT University (Medellin, Colombia) and the
second two are from Swinburne University of Technology (SUT) (Melbourne, Australia).
Represented as EAFIT, SUT_ONE and SUT_TWO respectively. The final results
presented are the combined outcomes of all three cohorts. This method of analysis gives
a clear dissemination between Colombian results versus Australian results, as well as
differences in semesters completed by each cohort (Figure 3), and also gives clarity to
the final outcome with the combined results.
A mixture of qualitative and quantitative data was obtained forming a total of 13 questions
relating specifically to student opinions of sustainability within Product Design
Engineering curriculum. These results have been graphed to elucidate the quantitative
responses and are followed by a sample of qualitative examples that underpin the
general trend within responses. Following this, a summary of the findings for each
question sets out to inform the reader of the major findings. It is important to note that all
figures represented in these graphs are percentage values according to the number of
responses from each cohort.
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Figure 4.
Question one. Semesters completed for survey respondents within their
Product Design Engineering degree.
Figure 4 shows the level of educational experience from all three cohorts that should be
referred to when reflecting on some of the following results. When engaging in a study
such as this it is preferable to survey students in the latter part of their course, which has
been done by the majority, however it is also interesting to see the opinions of students in
earlier years to understand differences in experience (seen in SUT_ONE).
Figure 5 shows the combined data for all three cohorts giving a clearer picture of the
average semesters completed for the survey respondents. This graph shows 66.2 per
cent of respondents have completed between 7–10 semesters (4–5 years), leaving 33.8
per cent having completed between 1 and 5 semesters (0.5–2.5 years).

Figure 5.
Combined semesters completed for survey respondents within their
Product Design Engineering degree.

The first question was used to understand the majority of opinions as to what was seen
as the most appropriate definition that best describes the students understanding of
sustainable design. Results are as follows:
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Figure 6.
Question two. Which of the following definitions best describes your
understanding of sustainable-design?

All answers within this question have merit in their own right and there is certainly no
wrong — or least desirable — outcome. This question merely gave a good introduction to
the survey and the combined responses show that the first (blue) and last (red) definitions
were the most favoured.
The third question was intended to gauge the knowledge level of each student before
entering his or her Product Design Engineering degree. This is an important question that
is used to compare the level of competence/knowledge students have gained during their
degree. Initial thoughts suggested that knowledge levels would be low which was
validated within the results (Figure 7).

Figure 7.
Question three. What was your knowledge of sustainability before
entering your course (Product Design Engineering)?

This question validates the importance of embedding sustainability into the Product
Design Engineering curriculum as the majority of respondents (79.5 %) have shown that
they had low (between 1–2) knowledge of sustainability before entering their degree. This
result was expected but nonetheless validates the intentions of this study with no bias.
This result also highlights the importance of ensuring sustainability must be embedded
throughout the curriculum as the majority of students entering the course have very little
knowledge.
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To understand how effective the embedment of sustainability has been within the Product
Design Engineering discipline the next question determined the level of increase in
knowledge of sustainability for each cohort. The results are as follows:

Figure 8.

Question four. How do you rate your knowledge of sustainability now?

It is satisfying to note that a majority of respondents (89.6 %) answered between 4–5
indicating that most students have gained significant knowledge in sustainability
throughout their degree so far. To better understand the reasons behind this question
students were asked to explain their response. It is obviously difficult to list every written
response so in order to streamline this process the results were analysed by the authors
of this study and the most common themes are as follows:





Product Design Engineering has provided a good base knowledge of
sustainability, although I feel as though there is still more to learn.
There are still many things to do. Processes to develop, materials to improve. We
won't know everything about sustainability because it is something that never
ends.
I have a much better understanding of sustainable manufacturing and lifecycle
analysis. Although my knowledge has increased, there is still much I need to
learn.

The general consensus confirms a competent understanding of sustainability with some
uncertainty of how effective this will be, as all students surveyed have not had the
industry experience to practice this knowledge. It is clear that students have increased
their knowledge by comparing Figure 7 with Figure 8, however the underlying theme is
that students understand that sustainability is a complex issue that requires constant
attention and feel there is always more to learn. This is a positive response as this topic
will always evolve and professionals within this field should always stay abreast with new
developments in sustainability.
The following question refers to the importance of sustainability within Product Design
Engineering to determine whether or not the students see this as a relevant topic. Results
are as follows:
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Figure 9.
Question five. Please rate the importance of sustainability in Product
Design Engineering.

Results for this question were also anticipated and it reinforces the intentions of this
study, as it shows that a large majority (97.9 %) of students see sustainability as highly
relevant and a necessary part of the Product Design Engineering curriculum. Although
results were anticipated it is still very pleasing to see such a large percentage of positive
responses, and most pleasing to note is no responses indicating that sustainability has
little importance. Extended answers formed the second part of this question and the main
themes conferring to the above quantitative data are as follows:







Sustainability is highly important but the product still needs to function and be
aesthetically pleasing.
Product Design Engineering is an industry that can change consumerism towards
sustainability.
As designers we have the power to curb excessive consumption of unsustainable
materials and processes as well as the responsibility to meet the increasing
awareness and need for sustainability.
Anything less would be selfish of our generation.
I think that sustainability must be a lifestyle and everybody should be in it, even
unconsciously.

A lot of the qualitative responses for this question discuss the important role Product
Design Engineers play when dealing with sustainability. A positive theme identified is the
ability for a Product Design Engineer to guide the way in which this industry currently
operates. It is clear within the responses that these future leaders of this field are aware
of the impact new product development makes on the environment and it is up to these
individuals to try and influence change.
To expand upon the previous question students were then asked more specifically if
sustainability should be considered in all of their project work. The responses are as
follows:
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Figure 10.
Question six. Do you believe sustainability should be considered in all of
your project work?

Again, the majority of responses (86.9 %) reinforce the comprehension levels the three
different cohorts have regarding sustainability within Product Design Engineering. One
response out of 112 suggests that sustainability should not be considered in all project
work, leaving 99.3 per cent of respondents thinking it should be considered sometimes or
all the time. When asked to describe their answer the following themes were observed:





Sustainability should be considered in most designed products, however some
products will not be able to implement this due to various reasons such as cost,
quality, function etc.
Not doing so in ‘real’ products is negligent and irresponsible – habits must be set
now.
We have to become more conscious about how we affect the environment and
how we can be a factor of change. Every single thing we do now will affect our
future, the products we develop today will have a huge impact tomorrow if we
don’t care about sustainability.

Although the majority of quantitative data suggest that sustainability should be considered
in all project work, this is somewhat contradicted within the qualitative responses. The
overall theme of these responses stresses the importance of sustainability for product
development, however the majority of written responses position themselves more
towards ‘most’ project work, not ‘all’. The underlying theme clarifies the importance but
there is emphasis given to the barriers that would prevent sustainability being considered
in all project work. Barriers such as cost, time, availability of materials and jeopardising
the products function have all been identified. This however is misconstrued, as there is a
difference between consideration and implementation, which seems to be the thought
patterns of many respondents.
Question seven was purely qualitative responses and referred to what are the key
obstacles to incorporating environmental issues into a new product development process.
The main findings are as follows:




The issue is costs associated with using better materials, extra design time etc.
Also ‘green’ products that end up being less ‘green’ than what they replace.
Sustainability is very time consuming and the lack of resources and suppliers
adds to the difficulty. Finding reliable and comprehensive data is difficult.
Almost everything can be solved, the only thing that is difficult to change are the
individual interests of many people that don’t care about the environment and
only care about the money in their pockets.
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Time and costs are definitely the underlying theme throughout the qualitative responses
for this question. However, an optimistic view on the way in which sustainability is
becoming more prominent in industry and society shows that students are willing to
understand this topic in more detail, rather than look at it as too complex to deal with.
To better understand the way in which a university can help students to better access
sustainability information the following question asked what sources of information are
used to support sustainable design. Due to more than one answer being possible to
select, the percentage value shows the amount of respondents who selected that
particular answer out of the 112 students surveys. Answers are also ranked to show the
most popular to the least popular sources of information (Table 1).
Table 1.

Sources of information used to support sustainable design.

Rank

Source

Responses

Overall %

1

Internet

95

84.9

2

Data from specific companies

63

56.3

3

Professors at university

61

54.5

4

Books

48

42.9

5

Software

37

33

6

Databases

36

32.1

7

Informal meetings with experts

34

30.4

7

Government

34

30.4

7

Magazines

34

30.4

10

Journals

32

28.6

11

Networking

26

23.2

12

Engineering consultants

24

21.4

13

Design consultants

19

17

14

Environmental groups

18

16.1

15

Environmental consultants

17

15.2

16

Conferences

16

14.3

17

Sustainability consultants

15

13.4

18

Design contests

11

9.8

19

Fairs

4

3.6

Table 1 shows that the most widely used source for obtaining information about
sustainability is the Internet. This is obviously the easiest and quickest way of gathering
information, however not all information on the Internet is correct and could lead to
falsification of data. Over half (54.5 %) of respondents rely on professors at university for
accurate information, which shows the important role teaching staff play within the
Product Design Engineering discipline. It is pleasing to see a large percentage of
students (56.3 %) obtaining information from companies, as existing product
specifications will be more accurate — and perhaps more comprehensive — than that
found on the Internet. Clearly more work needs to be done in engaging students with
professional engineering (21.4 %), design (17 %), environmental (15.2 %) and
sustainability (13.4 %) consultants, as these groups provide accurate information that
would benefit the students knowledge of this topic. Organised visits, guest lectures or
planned meetings with such consultants could improve the interaction and learning
experiences for the students.
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The following question is set out to determine the practicality of the learning experience
by asking students to respond to their ability to implement their sustainability knowledge
into the development of a new product. The responses are as follows:

Figure 11.
Question nine. Please rate your current ability to successfully use
sustainable materials and manufacturing processes in the development of a commercial
product?
It was hoped as educators in this field that responses would be focused between 4–5 but
this was not the case. There was some uncertainty around the individual’s ability for
successful development of a commercial product using sustainable materials and
manufacturing processes. The reasoning for this is expanded in the qualitative responses
but the main conclusion sways towards the lack of professional industry experience the
respondents have had. It is one thing to comprehend sustainable practices but another to
be able to implement them. This highlights an opportunity to build more industry-linked
projects into the curriculum that will force students to work closer with ‘real-world’ product
development teams with the intentions of educating students about sustainability in
practice, not just sustainability in theory. The main themes observed throughout the
extended answers are as follows:






I have a good idea (about the implementation of sustainability into commercial
products) but hands-on experience will help.
There are so many limitations when alternative materials and manufacturing
processes are expensive and hard to find.
Engineering data that is reliable is hard to find for new materials and
manufacturing processes.
I feel as though my ability to implement sustainable materials and manufacturing
practices into products is advanced but I would still require further advancement.
It is still difficult to find companies that are trained or know how to work with
sustainable materials. Colombia still has a lack of technology to manufacture and
develop sustainable products.

Although Colombia and Australia are vastly different countries there were similarities
within responses from these two different cohorts. Students are of the opinion that current
industries do not have the ability to implement sustainability into new product
development. This stresses the importance of this topic in undergraduate education, as
these students can be drivers of change. By reinforcing the importance of sustainability in
Product Design Engineering it is anticipated that these future leaders of this industry can
pioneer improved ‘sustainable’ practices in this field. The ability to apply their knowledge
is currently lacking, however this learning experience aims to ensure graduates of this
course can start influencing others and one day hopefully revolutionise the way in which
commercial products are currently being developed. It is probable that graduates with a
good knowledge of sustainability will become an essential part of every product
development team because the way in which manufacturing currently exists will be forced
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to change. One such example of this ‘forced’ driver of change is the introduction of a
Carbon Tax by the Australian Government.
Australia currently produces about 500 million tonnes of carbon pollution each year,
ranked within the top 20 polluting countries in the world (Australian government, 2012). A
carbon price changes this by putting a price tag on pollution. Instead of being able to
pollute for free, big polluters must pay a price for every tonne of carbon pollution they
release into the atmosphere.
The introduction of a carbon price will have two impacts:




First, it will create a financial incentive to reduce carbon pollution in the cheapest
possible ways. This will encourage businesses across the whole economy to
reduce their pollution. Economists and independent institutions like the
Productivity Commission have demonstrated that market mechanisms like a
carbon price are the cheapest ways of reducing pollution.
Second, it will also provide incentives to invest in clean energy, and will change
Australia’s electricity generation by encouraging investment in renewable energy
like wind and solar power and the use of cleaner fuels like natural gas. In this
way, introducing a price on carbon will make lower-polluting technologies more
competitive and will trigger the transformation of the economy towards a clean
energy future.

New government regulations such as this make Product Design Engineering graduates
with a thorough knowledge of sustainability invaluable within the design and
manufacturing industries. It is vitally important to ensure what is being taught at university
is relevant to current industry standards and the embedment of sustainability throughout
all subjects ensures this.
Question 10 investigates in detail what area(s) of the product development process are
the most important to embed sustainability. The areas determined as essential parts
within a product development process where derived from Dorst and Cross (2001), Ulrich
and Eppinger (2002) and Zimmerman (2002), which all validate the vital steps required to
develop a new product. These steps were then used to form this question.
Multiple areas could be chosen for this question and the results are shown in Table 2:

Table 2.
The most important areas to embed sustainability in the product
development process.

940

Range

Responses

Overall %

Rank

Research

44

39.3

2

Idea/concept generation

38

33.9

4

Refinement

19

17

6

Prototyping

8

7.1

8

Test marketing (user validation)

11

9.8

7

Production

31

27.7

5

End of life

40

35.7

3

All stages

60

53.6

1
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The ‘easy’ (most common) answer for this question is ‘All stages’ which does rank
number 1 with over half of the students surveyed selecting this option (53.6 %). While
many respondents would strongly believe all stages of the product development process
should embed sustainability, it is positive to see large percentages in other, more specific
areas also. By analysing the overall percentage of each area a bell curve is formed giving
higher importance to the earlier and latter stages within the product development
process.
To better understand the value of sustainability within Product Design Engineering the
following two questions were asked:


Question 11. What aspect of your Product Design Engineering program do you
feel is the most significant when referring to sustainability?



Question 12. What areas of your Product Design Engineering program do you
think were/are lacking in sustainability?

The major findings for Question 11 are as follows:


The Product Design Engineering subjects.



The design aspects show more awareness of sustainability.



Actually applying the sustainability theory in a project.



Building our understanding of materials, processes and lifecycles.



Understanding the entire life cycle of products.

The main focus for these responses centered on the design studio subjects. Perhaps the
reasoning for this is the opportunity for students to use their knowledge effectively in their
project outcomes, whereas in the engineering subjects the theoretical side of Product
Design Engineering dominates. This has been somewhat validated in the majority of
responses for Question 12, which show a heavy trend towards the engineering subjects
lacking in sustainability. A selection of the most common responses is as follows:


Engineering subjects.



Materials other than plastics.



Early stages of the course.



Production and prototyping.

There was quite a significant difference in responses between EAFIT and SUT for this
question. A large percentage from EAFIT suggests that the prototyping and material
selection phase were lacking, whereas SUT weighed heavily towards the engineering
subjects lacking information. This is something that can now be addressed where
possible. Some barriers that would prevent this from happening are areas such as the
specific engineering topics and teaching methods, such as Human Factors as an
example. Sustainability is encouraged throughout the entire degree program, however
certain first year subjects are building skills that will be used throughout the course. Skills
such as CAD, sketching and mathematics are challenging — and perhaps not necessary
— to build sustainability into. Nevertheless it is a good insight into student opinion and
something that can be used as a positive advancement of the current course structures.
The final question was concerned with the student’s ability to think beyond their current
undergraduate degree and determine whether they believe the knowledge gained in
sustainability will be used when they commence employment. Results are as follows:
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Figure 12.
Question 13. Do you believe the knowledge gained in sustainability will
be used in a graduate position?

Over three quarters (83.7 %) of the 112 students surveyed believe that they will be able
to implement sustainable practices when they join the workforce. This is a positive
response highlighting the successful work being done to prioritise sustainability in the
Product Design Engineering discipline. The most pleasing result from this final question is
no students saying they will never use sustainability in a graduate position. Qualitative
responses were also given for this question, which clarify why over half (54.7 %) of
respondents answered between ‘Mostly’ and ‘Occasionally’. The most consistent
responses are as follows:


I will do what I’m told in a graduate position. I can make better choices in a senior
position.



Even if not used directly, knowledge of sustainability helps you see through
marketing ‘green wash’ or eco-trendy jargon, which helps make better decisions.



It is limited by the company’s willingness to adopt sustainable techniques.



More companies are implementing voluntarily sustainable strategies. Hopefully
this becomes standard and I can apply what I have learnt.



Sustainability is an issue that is increasingly important making companies realise
the need for better sustainable practices.

Overall there is a general sense of optimism regarding the way in which industry is
responding to sustainability. While a lot of work is still required at least these heavy
polluters are aware of the issue. A majority of responses understand that in a graduate
position they may not have the freedom to explore sustainability but the overriding trend
shows that if given the chance, the graduates will certainly be capable of designing more
sustainable products.

Summary
The result of this study aims to create new power for Product Design Engineering by
educating future leaders within this field of necessary sustainable practices. By doing this
it shows that alternative/sustainable ways of creating consumer products are possible. All
actions that improve on current practice — as this research shows — are important in
improving the knowledge base of graduates in this field who would now have the ability to
put sustainable practices into action.
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There has been limited fundamental reinvention of design practice in order to play an
active role in the culture of sustainability, highlighting no clear paths to new forms of
practice (Margolin 1998). Although Diehl (2005) — along with others (Boks, 2006) — are
improving this, a lot of work is still required.
This study is not about informing the reader about new curriculum development. It has
been conducted to show the opinions of Product Design Engineering students and the
effectiveness of sustainability throughout their course. It is intended that this study can
now be used by educators and industry to appreciate the positive aspects, and hopefully
work to implement them into their own structures. By increasingly promoting the benefits
of sustainability, the way in which products will be designed and manufactured will
improve.
An appreciation of variances from two vastly difference environments (Australia and
Colombia) also adds value in better understanding the global nature of sustainable
design within this discipline. This is clearly displayed within the separation of results for
the quantitative responses, and in most parts the findings are very similar. This shows
that sustainability is a global topic and it should be prioritised in all industries that
currently contribute to an unsustainable world.
It is anticipated for this study to continue. The nature of this industry is always evolving,
giving greater importance for continually assessing and implementing best practice from
around the world. It has been highlighted within the results that sustainability is well
understood in the later years of the Product Design Engineering programs in this study.
The issue is the ability for graduates to successfully apply this knowledge in future
product development teams. This is an area that requires fundamental change within
existing manufacturing structures, but in order for this change to be possible, the people
working in this industry require the necessary knowledge to make this change –
underpinning the value of this study.
The result will create new power for Product Design Engineering, showing that
alternative/sustainable ways of creating consumer products are possible. All actions that
improve on current practice and current educational methods are important in improving
the knowledge base of graduates in this field who would now have the ability to put
sustainable practices into action.

References
Agenda 21 (1992). The Earth Summit Strategy to Save Our Planet. p 31–32.
Anderson, M. (2002). Sustainable energy strategy for the UK, a sectorial investigation, Proceedings of CIBSE
National Technical Conference, London.
Australian Government (2012). Retrieved January 09, 2012, from
http://www.cleanenergyfuture.gov.au/environmental-effectiveness-of-a-carbon-price/.
Biemer, P. and Lyberg, L. (2003). Introduction to Survey Quality. New York. John Wiley.
Boks, C. and Diehl, J. (2006). Integration of sustainability in regular courses: experiences in industrial design
engineering. Journal of Cleaner Production 14. 932e939.
Couper, M. (2000). Web Surveys: A Review of Issues and Approaches. Public Opinion Quarterly, 64, 464–494.
Cross, N. (2008). Engineering design methods: strategies for product design. Chichester, England. Hoboken,
NJ, J. Wiley.
Datschefski, E. (2001). The total beauty of sustainable products. UK.

Conference Proceedings

943

Blair KUYS, Marcela VELASQUEZ MONTOYA, Christine THONG and Judith GLOVER
Dieter, G. and Schmidt, L. (2009). Engineering Design, 4th edition. McGraw-Hill, New York, ISBN: 978-0-07283703-2.
de Vere, I., Melles, G. and Kapoor, A. (2010). Product design engineering - a global education trend in
multidisciplinary training for creative product design. European Journal of Engineering Education. Vol.
35, no. 1, p. 33-43.
Diehl, J., Boks, C. and Silvester, S. (2005). The Evolution of Design for Sustainability Courses. 1-4244-0081-3.
IEEE.
Dillman, D. (2000). Mail and Internet surveys: The Tailored Design Method. New York: John Wiley.
Dorst, K. and Cross, N. (2001). Creativity in the design process: co-evolution of problem–solution. Design
Studies. Volume 22, Issue 5, p 425–437.
Dym, C., Agogino, A., Eris, O., Frey, D. and Leifer, L. (2005). Engineering Design Thinking, Teaching, and
Learning. Journal of Engineering Education.
Edith D. and de Leeuw. (2005). To Mix or Not to Mix Data Collection Modes in Surveys. Journal of Official
Statistics, Vol. 21, No. 2, p. 233–255.
Engineers Australia (2012). Retrieved January 05, 2012, from http://www.engineersaustralia.org.au/aboutus/accreditation-management-system-engineering-associates-curriculum-based.
Fuad-Luke, A. (2004). The eco-design handbook. A complete sourcebook for the home and office. New edition,
UK.
Hundal, M. (1997). Systematic Mechanical Designing. A cost and management perspective. ASME Press. p. 38.
Koen, B. (1994). Toward a Strategy for Teaching Engineering De-sign. Engineering Education, vol. 83, p. 193202.
Lamancusa, J., Jorgensen, J. and Zayas-Castro, J. (1997). The Learning Factory – A New Approach to
Integrating Design and Manufacturing into the Engineering Curriculum. Journal of Engineering
Education.
Margolin, V. (1998). Design for a sustainable world. Design Issues. v 14, n 2.
McDonough, W. and Braungart, M. (2002). Cradle to cradle. New York.
McDonough, W. and Braungart, M. (1998). The NEXT industrial revolution. The Atlantic Monthly Company. v
282, n 4.
Papanek, V. (1972). Design for the real world: Human ecology and social change. Chicago.
Remmerswaal, J. and Diehl, J. (2002). Sustainable product development education for industrial design
engineering students. International Conference on Engineering Education in Sustainable Development.
Delft.
Renewable Resources Extension Act of 1978. Act of June 30, 1978. Public law 95–306, 92 Stat. 349, 16 U.S.C.
1971 et seq.
Ryan, C. (2004). Digital Eco-Sense: Sustainability and ICT – A New Terrain for Innovation. Lab 3000,
Melbourne.
Ulrich, K. and Eppinger, S. (2002). Product design and development. McGraw-Hill/Irwin, New York.
Waage, S. (2007). Re-considering product design: a practical ‘‘road-map’’ for integration of sustainability issues.
Journal of Cleaner Production 15. 638e649.
Zimmerman, E. (2003). Play as research. The iterative design process. Design research, methods and
perspectives. Massachusetts Institute of Technology.

944

Conference Proceedings

DRS 2012 Bangkok
Chulalongkorn University
Bangkok, Thailand, 1–4 July 2012

Walk, Feel, Think, and Make: Creative
design learning with nature
EunSook KWONa and Karen FRAISER-SCOTTb
a
b

University of Houston
Enviro Tech Design

Abstract
The purpose of this study is to examine and establish a road map of the integration process
of sustainable and experiential learning into the industrial design curriculum. In order to
facilitate the sustainable design process while developing the reflective learning to become
more environmentally responsible a new approach was initiated to incorporate new
sustainable tools into our design process in 2011. An immersive workshop was developed
on the basis of the shared philosophies of John Dewey’s experiential education and
Biomimicry, and introduced to the senior design studio. The workshop was conducted over
a four day period giving the students the opportunity of in-class lecture and out-of-class
nature experience. One of the primary goals of this workshop was to allow students to see,
hear, smell, feel, touch and connect themselves to Nature before they started a sustainable
design project.
Based on the triangulated data from the Biomimicry workshop result, the authors identified
some unsatisfactory learning outcomes from the workshop. The issue was that the
experiential learning from the Biomimicry workshop effect did not have an inclusion of
continuity and interaction in the learning process. Taking students back to Nature six weeks
later and reminding them of the holistic knowledge and tools for their projects was a
challenging but rewarding decision. The second trip was improvised to reinforce the
important theories, principles, and strategies that designers could learn from the
Biomimicry walking trail. With the second visit to Houston Arboretum & Nature Center,
the students were immersed more successfully with Nature and accomplished quality
observations which were applied to their creative design development within the studio.
This paper addresses a full semester’s progression of designing and executing a studio
project which integrated a challenging Biomimicry workshop. The authors reflected
problems in the initial workshop model and reinforced the value of experiential education
theories for quality design education.
Keywords: sustainable design, Biomimicry, experiential education, reflective thinking
with nature
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I. Introduction
With pressures on all designers to produce products and systems that are continually
improved to be more green and sustainable it behooves educators and professionals to
care about how these goals are achieved. Sustainability is defined as “the possibility that
humans and other life will flourish on the Earth forever (Ehrenfeld, 2008, P. 53).”
Ehrenfeld states that this radical notion of sustainability can be established when three
domains are brought into harmony: the natural domain (caring for everything that is not
human), the human domain (caring for oneself), and the ethical domain (caring for
others). Sustainability can be achieved when industries and communities, through
reflection of these three domains, can bring about a responsible egalitarian approach to
solving non-sustainable processes and systems which includes creating a new version of
the structures that shape our collective lives.
In design education, genuine visions of sustainability can create design processes that
arise out of critical reflection and creative thinking when synchronizing and harmonizing
theses three domains. Design initiatives can act responsibly to connect people, place,
products, processes, and communities with the common goal of taking care of our
environment. The need to create sustainable design development generates important
questions in design education:
(1) How can we manifest our sustainable products and systems as a
harmonized organism, which can reach far beyond the immediate
consumption of goods, information, and services?
(2) How can we develop design thinking and processes which signify
complete interpenetration of self, others, and the world of objects?
(3) How can we enhance sustainable learning experiences to the degree that
those experiences can heighten learning vitality?
The purpose of this study is to examine and establish a road map of the integration
process of sustainable and experiential learning into the industrial design curriculum. This
goal is accomplished by looking at how teaching and learning sustainability is influenced
by various situations such as the learning environment in which it is applied; how
sustainable design learning content and context is harmonized to advance students’
learning outcomes; and how students’ intellectual tasks and academic experiences are
most accomplished through an experimental understanding of Nature as a mentor.

II. Sustainable Design Learning: Content and Pedagogy
Sustainable design projects have been explored in the senior design studios of the
Industrial Design Program at the University of Houston since 2009. Sustainable design
initiatives have been identified from the recognition of local actions and local relationships
in which people gain an understanding of common values and establish trust. Through
literature review, field research and interviews, students investigated available resources
and built an intricate web of connecting people, materials, activities, and needs within the
context of Houston. In addition to the intensive qualitative design research, the three
steps of sustainable design process were also emphasized: a) reflection, b) vision, and c)
transformation and design. Students’ performances in the first two years of our
explorations were highly acknowledged by the local and national design communities, but
the need to update the learning content in sustainable design, which was based on the
students’ learning outcomes, was recognized by the author, instructor of the senior
design studio. In order to facilitate the sustainable design process while developing the
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reflective learning into quality learning experiences, two new approaches were initiated to
incorporate new sustainable tools into our design process in 2011: (1) Biomimicry for the
enhancement of learning contents to meet Ehrenfeld’s three domains of sustainability;
and (2) John Dewey’s experiential education for the reinforcement of educational
philosophy and pedagogy in sustainable learning.
One of the most effective tools that can be used to expand the capability of the designer
to create improved green and more sustainable designs and systems is Biomimicry. In
the Biomimicry world, the designer can emulate or take inspiration from nature’s best
adaptors through the examination of nature’s models, systems, processes, and elements
in order to solve these pressing human problems. Biomimicry 3.8 (previously named The
Biomimicry Group) follows a sustainable design principle of looking at nature as a
“Model”, as a “Measure”, and as a “Mentor”. Biomimicry 3.8 provides diverse reading
materials, design case studies, and resources with which to explore innovative design
thinking and processes both online and through workshop formats. For example,
AskNature.org is an open source database that was developed for designers to browse
Biomimicry Taxonomy of Natures’ examples to discover inspirational “Models” to use for
design strategies.
While there are a growing number of online resources which include scientific literature and
the Biomimicry community resource data bases, we believe that learning should go beyond
literature review and online searching. The critical learning from Biomimicry will not only
come through using online databases in our design processes, but through learning to
become conscious of ourselves as self-reflective human organisms which can be trained to
mimic sustainable designs and systems that Nature has to teach us. To increase the
educational value of Biomimicry with appropriate pedagogy, we revisited Janine M.
Benyus’s four steps to studying and building a biomimetic future (1997, p. 287-294).
a. Quieting: Immerse ourselves in nature (Put down our books about nature
and online resources, and actually get into a natural setting. It transfers
students from the virtual world by introducing them to the real one.)
b. Listening: Interview the flora and fauna of our own planet (Know the
species on Earth as best we can and discover their talents and survival
tips, and their role in the great system of things.)
c.

Echoing: Encourage biologists and designers to collaborate, using nature
as a “Model”, a “Measure” and a “Mentor” (Make biological knowledge
available to innovators.)

d. Stewarding: Preserve life’s diversity and genius (Nature provides a way
of valuing what we have on Earth, not in an economic way but in a much
deeper significant way in which we can acknowledge that we are
ultimately dependent on the existing natural environments and systems.)
We need to learn to give thanks for the wisdom that we acquire from Nature by taking a
stewardship role in saving our natural “Mentors”. These self-reflective learning processes
that we glean from being in direct contact with Nature can provide a road map which can
connect design with its consequences, and envision improved scenarios of design
development. The self-reflective learning becomes a powerful analytical ability that can
be developed through students’ immersive, participatory, and experiential learning.
Another important consideration of reflective and meaningful learning can be reinforced
by examining John Dewey and his argument regarding experiential education. Based on
the Association for Experiential Education, experiential education is a philosophy and
methodology in which educators purposefully engage with “learners in direct experience
3
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and focused reflection in order to increase knowledge, develop skills, and clarify values.”
As the famous proponent of experiential education, John Dewey advocated the quality of
education based on the quality of experience. For an experience to be educational,
Dewey believed that the experience can be formed from two central tenets: continuity and
interaction. Continuity is the idea that the experience comes from and leads to other
experiences which propels the person to learn continuously. The principle of continuity of
experience means that “every experience both takes up something from those which
have gone before and modifies in some way the quality for those which come after
(Dewey, 1959, p. 27).” Interaction is a medium to connect past experience to the present
situation when the experience meets the internal needs or goals of a person. Both
continuity and interaction provide “the measure of evocative significance and value of an
experience (ibid, p. 43)”.
Because of the shared philosophies between John Dewey’s experiential education and
Biomimicry, we developed a new Biomimicry workshop that provides a holistic experience
of Nature and uses it for reflective and creative tool for the sustainable design. The
following Figure 1 illustrates the development of sustainable design learning contents and
pedagogy as the continuum of experience and reflective learning process. Because it
was essential that the students have a personal experience at the center of their
educational process, the Biomimicry workshop played a critical role to provide a
continuous experimental learning process before and during the creation of the semester
long sustainable design project. This paper covers the development of the Biomimicry
workshop in the following section number III, and its continuous learning effect to a
sustainable design project in section number IV and V.

Figure 1. Design of Sustainable Design Learning Contents and Pedagogy

III. Sustainable Design Learning Context: One Week
Workshop with Nature
To integrate Biomimicry into the Industrial Design Program at the University of Houston,
the students from the senior industrial design studio were immersed in a four day
workshop on “Biomimicry and Design” during the third week of fall semester in 2011. The
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purpose of the workshop was to introduce Biomimicry to 16 senior students and to
provide them with an opportunity to incorporate these tools into design projects. As
illustrated in Figure 1, the studio instructor developed a studio curriculum for 16 weeks,
beginning with a Biomimicry workshop in order to enhance students’ reflective and
creative thinking. A designer, a trained Biomimicry educator and specialist from
Biomimicry 3.8, has played an important role in introducing and executing Biomimicry
principles throughout the workshop. The workshop was conducted over a four day period
giving the students the opportunity of in-class lecture and design presentation time and
out-of-class nature experience and design time. From the immersive learning
experienced during a workshop, students were expected to gain a holistic and
harmonious perspective on the assigned sustainable design project.

Day 1: Biomimicry Introduction
On the first day of the workshop the students were introduced to several questions and
principles that defined Biomimicry. The questions covered in an introductory lecture were:
a. What is Biomimicry? It is the process of learning from and then emulating
the ability of Nature to exist on Earth through its design evolution of
structure and function.
b. Why Emulate Nature? Organisms and ecosystems face the same
challenges that we humans do, but they meet those challenges
sustainably or die.
c.

Nature as a Model: If we used Nature as a model we would manufacture
the way animals and plants do using the energy from the sun and simple
compounds to produce totally biodegradable fibers, ceramics, plastics,
and chemicals. (Biomimicry Guild Website)

We introduced case studies to the students to illustrate what has been accomplished in
the field of Biomimicry to date and how observations of nature coupled with a clear
understanding of the form/function relationship. We presented examples of how
designers have emulated Nature to produce products in medicine, systems for safety,
ways to help alleviate global warming and climate change, improvements in energy
efficiency and advancements in structural design. In a class discussion, students
identified how the lotus plants clean themselves without cleaners. They looked how
termites have taught themselves to build a sustainable structure for their home and how
we can learn from them to create sustainable buildings.

Day 2: Biomimicry Walking Trail
One of the activities that the students were assigned during their workshop was to visit
the Houston Arboretum & Nature Center (HANC). HANC is located on the western edge
of Memorial Park about 10 miles from the University of Houston campus and offered a
great opportunity for our students to experience the natural world in the heart of the city.
This is a 155-acre non-profit urban nature sanctuary which provides educational
opportunities about the natural environment and plays a vital role in protecting native
plants and animals within a city where development threatens their survival. There is a
total of 5 miles of natural walking trails where Nature can be explored without disturbing
the environment. On the second day of the workshop, students were introduced to an
immersive task, a Directed iSite, where each individual student was asked to locate and
identify three pre-assigned organisms or ecosystems in HANC and observe each of these
for 20-30 minutes. Some of the pre-assigned organisms were: butterflies, pine cones,
hummingbirds, dragonflies, water lilies, turtles, seed pods, fungi, and etc. The Directed
5
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iSite, which is an effective tool to facilitate a faster learning curve for the student’s
experiential learning, was composed of the following five questions for each of the
organisms:
a. What relationship do you see? How about patterns? Describe or sketch
them.
b. What are some adaptations (behavioral or physiological) you see as a
response to biotic or abiotic pressures (wind, predation, rain, decay,
etc)?

c. Can you see ways that life is shaping its environment (rather than the
environment shaping life?)

d. Rather than asking “what is this organism doing?” ask “how does this
behavior fit the environment.” Name four things that this organism is
interacting with and describe how that interaction is occurring.

e. What gradients do you see? What edges do you see? How do the
gradients and edges fit together?
To complete these tasks, students walked through the meadows, observed the ponds
and swamps, and looked into the trees for the location of their pre-assigned organisms.
Walking within the natural environment encouraged students’ direct sensory interactions
with light, sight, scents, and sounds of nature. (Figure 2)

Figure 2. Student Documenting Her Directed iSite

With directional maps of HANC and good signage the students were able to locate their
three assigned organisms and complete their Directed iSites within two to three hours. In
order to help the students focus on the documentation of their observations the two
biologists/designers leading the Biomimicry workshop joined the walking trail with the
students to help them understand the organisms that they were viewing and answer
questions concerning the processes of Biomimicry (Figure 3). At the end of the
Biomimicry Walking Trail, each student had a list of observations and interpretations that
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they completed for each of these organisms. These lists were brought back into the
studio for discussion.

Figure 3. Linda Paisley, a Biologist and Architect, Guided Students’ Walking Trail

Day 3: Extended iSite Experience with AskNature.org
The iSite observations and interpretations were brought back into the studio and
discussed. During the studio discussion period they made use of the online reference
database AskNature.org and other available references to research each of these
organisms. AskNature.org provides an open-source database of biological information
organized via Biomimicry Taxonomy, a list of challenges that organisms face within its
own environment. This multi-dimensional database provided not only strategic design
directions for a given design problem, but inspired creative ideas for a related design
challenge.

7
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Figure 4. A Sample Strategy in AskNature Website

Students learned how each organism has adapted to their localized environment and how
designers, architects and engineers have utilized this adaptation expertise to incorporate
more sustainable ideas into their product and systems designs. The large amount of
content in AskNature.org extends students’ Directed iSite experiences to the virtual world
and is embedded continuously into a student’s reflective and creative thinking.

Day 4: Team Project Presentation and Workshop Review
On the last day of the workshop the assigned projects that were given to the students to
develop were presented by the four teams for a complete discussion of Biomimicry
design process. The assigned design brief for each team was intended to provide a
design challenge that could be completed within the four day workshop. The discussion
of the team projects with the whole class extended the interactive and immersive learning
by sharing each individual’s direct and indirect experience in HANC and the virtual online
data base resources. At the end of this presentation the students were asked to, “Be Sure
To Thank Their Teacher from Nature for the Inspiration by Giving Back To Nature!” The
Students were reminded that one of the guiding principles of Biomimicry 3.8 is if you take
ideas from Nature you should give back contributions to her in order to preserve her
home so that future generations can also learn from her.

IV. Analysis of Experiential Learning from the Biomimicry
Workshop
In order to identify the effectiveness of the integration of Biomimicry into design studios,
this study used disciplinary rubrics and tools for the analysis and synthesis of students’
collective learning processes. From the triangulated analysis of students’ Directed iSite
documents, students’ workshop feedback, and workshop leaders’ evaluation, we were
able to analyze the effectiveness of workshop as a reflective and creative learning tool in
design studios as follows.

a. Students’ Feedback of the Biomimicry Workshop
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The overarching evaluation of the workshop from the students was that the workshop
was a complete success and that Biomimicry was a tool that they wanted to have in their
design chest. All of the student’s comments below showed that the Arboretum was
amazing, and they had great experiences there.
The time I did spend in the workshop has been very valuable; I have learned to look at
objects and nature in a new perspective. I find myself relating function and efficiency
with nature. I can definitely use the information I learned in the workshop to apply to
my future projects, using biomimicry to be as most efficient as possible.
They also commented that HANC was a wonderful resource but they needed a lot of
guidance to understand what they were observing.
HANC was helpful however I learned a lot more with a guided tour by Linda than
when I was by myself simply because I did not know what to look for clearly.
They all agreed that the AskNature.org was an incredibly important part of the Biomimicry
tool, especially for non-biologist designers. Many thought that they needed to be given
more hands on experience, more examples, and more insight into the process. A four day
workshop was not enough time for all this material to be exchanged. Students expressed
minimum 2 weeks or more for an effective learning through the workshop format.

Figure 5. Student Magnifying a Leaf with Linda’s Assistance

b. Students’ Experiential Learning Outcomes Based on iSite
Documents
Most of the students were hesitant to engage nature directly for any length of time. They
said they didn’t understand what they were supposed to look at in relationship to the iSite
queries and they had little understanding of the basic vocabulary of biology. Their first
documentation of the Directed iSite observations were composed of sketchy descriptions
and very little drawings, which is very unusual for designers.
If a student is not comfortable with observing Nature it can be a very disconcerting,
frustrating experience because they do not know what to look at or how to “see” Nature in
a useful manner. A Directed iSite is designed to lead the student through a comfortable
observation process of Nature so they can become more familiar with what they are
9
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looking at and how to use these observations. It is recommended that students should be
exposed to this type of experiential learning environment several times during their initial
introduction to the process, although with the limited time of the workshop we were not
able to do this. The ultimate goal is for the student to learn to observe nature without
external directions from a formalized iSite.

c. Biomimicry Workshop Evaluation by Biologists
The two biologists/designers who led the Biomimicry workshop reviewed the four teams’
workshop projects on the last day of the workshop. They felt like the majority of the
students who were working initially without the assistants of the biologists guides did not
have enough experience to being in Nature. Because of this the students had difficulty
observing the organisms deeply enough to discern their form and function, and they could
not associate the organisms interactions with their environments and systems with their
own reality of design.
The authors focused on the fact that the workshop leaders’ evaluation coincided almost
exactly with the students’ workshop feedback. Based on the triangulated data, the
Biomimicry workshop was a successful process to use in determining if Biomimicry was a
tool that the students could understand, assimilate and use. The workshop was a small
experiment that gave many insights into what was done well and what could be improved
upon. However, in order for the students to accomplish a level of achievement with this
tool that realizes the goals of the design curriculum, the experiential learning with Nature
should be extended and integrated more in and outside studio hours to allow the students
to have a broader exposure to the principles of Biomimicry.

V. Six Weeks after the Biomimicry Workshop: The Second
Trip to Nature
Based on the analysis results described above, the authors decided to improvise the
second trip to HANC in the middle of the developmental stage of the semester long
sustainable design project. For the studio instructor, the improvised second trip to HANC
was a challenging decision. Despite the students’ excellent evaluations on the Biomimicry
workshop, the studio instructor identified that there was a missing link between
introducing the students to Biomimicry as a design tool and generating the sustainable
project with Biomimicry principles. The students had lots of difficulties transferring and
applying Biomimicry concepts, tools and knowledge into their studio project. Their
frustration was identified frequently from studio discussions and design reviews. There
were missing links between the process tools of Biomimicry, understanding how Nature
operates and using that understanding to apply it to their design development. The issue
was that the experiential learning effect did not have an inclusion of continuity and
interaction in the learning process. Taking students back to Nature and reminding them of
the holistic knowledge and tools for their projects, therefore, seemed to be one of the
most useful pedagogy for the frustrated and confused students. An updated curriculum
was developed as seen in Figure 6 from the original Figure 1 to reinforce the experiential
education principle of continuity and interaction.
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Figure 6. Updated Design of Sustainable Design Process and Learning Experiences

It was six weeks later when students revisited the HANC after the Biomimicry workshop.
The content and pedagogy of the second trip was the same as the first one, except the
second trip was designed for a one day learning experience only. The students were
asked to return to Nature and explore three iSites based upon the design endeavors that
they were involved with at that point in time in their studio. For example, if they were
involved in a project to clean up the water in the Houston bayous, they would be directed
to ask Nature, “How would you clean water?” They then accessed their tools that they
had learned in the previous workshop and applied that assessment to their iSite
observations. With those new revelations they directed their iSite observations towards
organisms “Mentors” that might help them design better ways to clean water within their
design projects.
Again the students had a small window of opportunity to visit Nature so the two
biologists/designers who lead the workshop were present to assist the students. During
the second trip, they speculated that with more exposure to Nature, more observation
time and additional experience with the organisms the students would begin to use the
Biomimicry tools in a more meaningful way. The two workshop leaders also acted as the
studio project reviewers after the workshop. Because of their supportive role for the
studio project, they were able to interact better with students regarding the individual
student’s theme and issues of sustainable design projects.
From a direct comparison of each of the students two iSite observations, we were able to
observe differences in their perceptions of the natural organisms and the environments in
which they exist. Unlike the first iSite observation, the second one was more successful
and accomplished. The students not only felt more comfortable being within the HANC
natural environment, but they interacted with the guides and each other much more with
questions and comments. Their iSite observations were much more complete and
drawings of what they were seeing were improved for their reflective learning.
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Figure 7. Student Testing a Floating Garden

After the second trip to Nature, students were able to formulate questions and strategies
that were indicative of a clearer understanding of the mechanisms of action that they
were seeing in Nature. They were able to develop sustainable designs based on a more
solid understanding of the natural, human, and ethical domains of sustainability. They
were also able to utilize Nature more successfully as a “Model”, a “Measure” and a
“Mentor”. Students’ confidence in understanding and applying their experiential learning
to the studio project could be illustrated in the final presentation of studio projects. For
example, a student’s bayou water project used Biomimicry strategies and found “Models”
and “Mentors” such as the “Venus Flower Basket” and the “Lily Pad” as examples of a
filter feeding mechanism of sponges and the structure of weight distribution on water
systems, respectively. Through designing and testing of models (Figure 7), the student
designed a floatable garden system with native Texas plants which produced a natural
filtering system with almost no maintenance cost. She explored local greenery such as
dwarf sweet flag iris and horsetail reeds to be part of her design. Given the plants’
effective root systems she was able to affect removal of arsenic and metals from the
waterways she tested. She found that, those particular green plants can either be fully or
partially submerged and perform as efficient filtering systems.
All of the students applied the Biomimicry knowledge and the new tools to their
sustainable design projects, albeit, with different levels of development and creative
endeavors. Some used it as a strategic tool to build “Models” for sustainability, and some
use it for inspirational sources in design ideation. Regardless of what levels of application
the students employed to their sustainable design project, the experiential learning with
Nature allowed them to see the micro-level of the natural structure and to connect that
multimodal ingenuity to a real world design problem. After the introduction of the
Biomimicry workshop, the senior students developed a more holistic and deeper
understanding of the natural environment. Their design performances were highly
recognized which projected their continuous success as a creative designer.

VI. Summary
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Design students spend a lot of their study hours in front of the computer. Most design
research and even ideas are frequently formulated from a broad and random search of
online resources. Students are dependent on digital information even in reflective and
critical evaluation of a design project. Sustainable design projects are not an exception.
They can be easily initiated and explored from online research due to its amazing vast
resources compiled on the Internet.
One of the primary goals of this study was to allow students to see, hear, smell, feel,
touch and connect themselves to Nature before they started a sustainable design project.
Combined with experiential education theories, the Biomimicry tool and pedagogy was
explored to develop a one week workshop led by two biologists/designers. A collaborative
and supportive mentoring system with these two leaders was critical to realize the
authors’ challenging task of integrating new pedagogy into the design studio. From the
beginning of the study, we were surprised to know how rarely students visited Nature and
that they were not familiar with natural ecosystems. During their visit to HANC we were
hoping that students would take their time to breathe in the HANC environment and build
a harmonious view of how to incorporate that knowledge into the products and systems
they were designing. Although initially the students had some difficulties engaging with
the Directed iSites as an ideation tool, they expressed that they felt more alive and
inspired by the natural world. The overall process of walking, sitting, thinking, and
observing organisms was a relaxing and rewarding experience for them.
The second visit to HANC six weeks later was a challenging and rewarding decision for
quality design learning. The second trip was improvised to reinforce the important
theories, principles, and strategies that designers could learn from the Biomimicry walking
trail. Students were immersed more successfully with Nature and accomplished quality
iSites observations which were applied to their creative design development in the studio.
From the initially failed experience, the authors identified that a primary responsibility of
educators is not only to shape actual experiences in the learning contexts, but to
recognize what surroundings are conducive to having experiences that lead to students’
growth with the design project.
The overall learning experience with Nature entails design experimentation with a “handson” approach for quality education. The students’ learning experience using Nature to
inspire their design will continuously enhance their reflective thinking and contribute to the
advancement of their creative and persuasive design development. Unlike any data
driven learning experience with the Internet, students’ authentic and interactive learning
with Nature will be embedded in their body and minds as long as they practice as a
designer.
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Abstract
Parametric design has become an emerging research issue in the design domain. However,
our current understanding of creativity in the parametric design process is very limited.
This study presents a formal approach for describing and identifying cognitive thinking and
activities for evaluating creativity in parametric design process using protocol analysis.
This coding scheme is based on the creative acts: Representation, Perception, and
Searching for a solution. Also, it provides Geometry and Algorithm categories to capture
the cognitive activity in the parametric design process. The effectiveness of this formal
approach was examined in a pilot study. The percentage of coverage of geometric and
algorithmic cognitions results in a better understanding of the parametric design process
over a time period. The normalised value of the coverage percentage allows us to explore
three levels of design cognition in terms of creativity. This research contributes to the
development and verification of a formal approach for evaluating creativity in parametric
designing. With this formal approach, this research provides a promising procedure, not
yet available, of capturing cognitive activity and identifying creative patterns in the
parametric design process.
Keywords: generative and parametric design, design creativity, protocol analysis, design
process, cognition
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1. Introduction
Parametric design - an increasingly popular Computer Aided Design (CAD) technology offers a promising innovation for the generation of multiple new ideas through topological
relationships and algorithmic design rules. Parametric design has become a global
design phenomenon. Schumacher (2009), using the term parametricism, claimed that it is
a new global style for architecture and urban design. Why do contemporary designers
and the public pay so much attention to parametric design? One probable answer is
creativity.
Although some researchers (Blosiu, 1999; Iordanova, 2007; Iordanova, Tidafi, Guité,
Paoli, & Lachapelle, 2009) have argued that parametric design plays an important role in
design creativity, their findings have been limited to the use of theoretical approaches,
questionnaires and/or personal observations/reflections. There is a general lack of
empirical evidence for understanding whether parametric design can evoke creativity. At
the very least, parametric design has provided an approach for designers to more
divergently and flexibly generate and modify design alternatives. The question remains
‘How can creativity in parametric design processes and its outputs be formally evaluated
with empirical evidence?’ This paper explores this two-part question but focuses on the
first part, i.e., how to evaluate creativity in a parametric design process. Two further
questions arise from this research focus:
•

How to effectively capture cognitive activities in the parametric design process that
are relate to creativity?

•

How to identify patterns of cognitive activities so as to understand and evaluate
creativity in the parametric design process?

This research is designed to devise a formal approach to evaluating creativity in
parametric design. With a focus on the conceptual design process, the pilot study
presented in this paper aims to illustrate this rigorous approach and its verification. To do
that, protocol analysis (Gero & Neill, 1998; Suwa, Purcell, & Gero, 1998) is adopted.
Protocol analysis has been one of the main approaches used to explore cognitive activity
in the design domain. In conducting the protocol analysis, a coding scheme has been
specifically designed to suit the process of parametric design, in order to understand
designers’’ cognitive activities in relation to creativity during parametric design processes.
We posit that this will enable us to gain formal insights into, and directions for, the
evaluation of design creativity in parametric design environments, supported with
empirical evidence.

2. Background: Creativity and Protocol Analysis
2.1 Creativity in Parametric Designing
As observed in recent research (Hernandez, 2006; Qian, Chen, & Woodbury, 2007),
parametric design has radically changed designing in terms of the exploration of new
designs; however these studies have not directly and formally addressed design creativity.
Limited works have paid attention to creativity in parametric designing in terms of design
exploration during the conceptual design stage, where plentiful variations can be
generated with parameters and rules in computational parametric design environments.
Iordanova, et al. (2009) argue that generative modelling performed by using parametric
design tools can contribute to creativity. Furthermore, parametric designing is able to
generate and evolve ideas quicker than traditional descriptive CAD methods. Generative
parametric-based designs are evolved through extensive iteration, and regeneration is
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made with modified parameters and rules. From this perspective, generation and
evolution are important aspects of creativity in the process of parametric designing.
Creativity has been investigated by many researchers from such perspectives as
“creative thinking”, “problem solving”, “imagination”, or “innovation” (Lee, Gu, & Sherratt,
2011). Kryssanov et al. (2001) identified notions of creativity such as ‘novelty’ and
‘appropriateness’. These reciprocal concepts in creativity are widely accepted. Similarly,
Lawson (1980) described creativity as lying between convergent and divergent thinking.
Divergence generates many design alternatives while convergence provides an
appropriate solution. To enhance design creativity, Blosiu (1999) also presented an
approach to generate multitudes of design alternatives, as well as synectics’, a lateral
integrated design approach. Research related to design systems or computing has
described many alternatives coming from mental analogy and metaphoric thinking –
similar to synectics. Processes involved in creative design also consist of combination,
mutation, analogy, and first principles (Rosenman & Gero, 1993). However, parametric
design arguably generates more complicated and unexpected design outcomes than
traditional CAD methods do. This is because the former depends on mathematical
techniques or algorithms powered by computational thinking, with less limitation by
human designers’. Therefore, many more design variations can be generated to extend
the boundaries of knowledge (Gero, 1996; Liu & Lim, 2006).
Based on the above literature, this research considers creativity in parametric designing
as involving novelty and appropriateness. This understanding can be further identified as
a phenomenon, derived through divergent and convergent thinking, revealed within the
design process and the design outcomes resulting from meaningful complexity. Divergent
thinking is connected with the parameters and generative rules available in parametric
design environments, while convergent thinking is referred to here as rules which define
constraints for the most correct (or satisfactory) answer to a design question.

2.2. Protocol Analysis for Evaluating Parametric Designing
Protocol analysis (Gero & Neill, 1998; Suwa, et al., 1998) has been the main approach
used to explore cognitive activity in the design process. Protocol data from experiments
and interviews are segmented into separate cognitive activities. These segments are then
encoded using a coding schema that can be related to different creativity levels and
aspects, developed specifically for this study. The hypothesis is that the sequence of
coded segments will form cognitive patterns that are capable of revealing insights into
creativity in parametric designing. Consequently, the approach will (i) describe
relationships between the designer’s strategy and/or preference, as well as (ii) represent
assessments of design outcomes.
The experiment and interview here are designed to investigate creativity in design
cognition during parametric design processes via protocol analysis. The design process
and design cognition have been dominant research themes in the design domain (Chai &
Xiao, 2011). In order to capture and describe design cognition, there are several methods
and techniques: protocol analysis, observation of sketching behaviour, ethnography, and
diary method (Coley, Houseman, & Roy, 2007). Since the seminal research of Dorst
(Dorst, 1995), protocol analysis has become a popular method used by design
researchers. To obtain design protocols, researchers ask participants to verbalise their
thoughts and actions while designing. This enables their cognitive behaviour in the design
process to be captured. Verbalization can result in concurrent or retrospective protocols.
Even though the debate on the validity of concurrent and retrospective protocols is
ongoing (Coley, et al., 2007), Gero & Tang (2001) indicate that there are similarities
between the two techniques in terms of the process-oriented aspects of the design
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process. However, a concurrent protocol, so-called “think-aloud”, might interfere with the
design process and may not express the thought aloud, whilst a retrospective protocol
might result in details being omitted or even recalled incorrectly. While noting these
difficulties, we adopted think-aloud verbalisations for the initial protocols enhanced by a
post-experiment designer interview. The interview aims to capture and verify the
protocols retrospectively by asking the designer to watch and elaborate on the recorded
video of their design process.
For an effective analysis in this study, a coding scheme should be specifically developed
to suit the process of parametric design. The two coding schemes developed by Suwa et
al.(1998) and Gero & Neill (1998) have been widely used in the design domain. The
former targets the content-oriented aspects of designing, whilst the latter targets the
process-oriented aspects of designing (Coley, et al., 2007). For this research, the code
developed by Suwa et al.(1998) is suitable for examining the representation and
perception aspects in parametric designing, and the code developed by Gero & Neill
(1998) is valuable in studying aspects of searching for solutions in parametric designing.
The coding scheme in Table 1 for analysing how parametric design process supports
creativity is based on the adaptation of the above two influential coding schemes.
Table 1. Coding scheme for parametric designing related to creativity

Levels of Design
Cognition

Category

Subclasses

Description

Representation

Geometry

RG-Geometry
RG-Change

create geometries without an algorithm
change existing geometries

Algorithm

RA-Parameter
RA-ChangeParameter
RA-Rule
RA-ChangeRule
RA-Reference

create initial parameters
change existing parameters
create initial rules (or constraints)
change existing rules (or constraints)
retrieve or get internal/external references

R-Generation

make generation (or variation)

Geometry

PG-Geometry

attend to existing geometries

Algorithm

PA-Algorithm
PA-Reference

attend to existing algorithms (parameter, rule)
attend to existing reference data

Searching
Idea

SF-Initial Goal

Perception

Searching for
Solution

(Geometry)
(Algorithm)

introduce new ideas (or goals) based on a
given design brief
SF-GeometrySubGoal introduce new geometric ideas extended from
a previous ideas (or goal)
SF-AlgorithmSubGoal introduce new algorithmic ideas extended from
a previous ideas (or goal)

Evaluation

SE-Geometry

evaluate primitives or existing geometries

(Algorithm)

SE-Parameter
SE-Rule
SE-Reference

evaluate existing parameters
evaluate existing rules
evaluate existing references

SA-Geometry

adopt new ideas to geometries

SA-Parameter
SA-Rule
SA-Reference

adopt new ideas to parameters
adopt new ideas to rules
adopt new ideas to retrieve or get
internal/external references

Adopting
Idea
(Algorithm)

The coding scheme as shown in Table 1 is based on the creative acts in terms of design
creativity. These acts are differentiated into three high-level categories or levels of design
cognition that the authors identify as being significant to describing creativity during the
design process, namely ‘Representation’, ‘Perception’, and ‘Searching for a Solution’. In
order to develop categories and subclasses of detailed actions, the coding scheme
selectively adopts design actions (Suwa, et al., 1998) and cognitive actions (Kim & Maher,
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2008). As parametric design incorporates the crucial factors of a design as both design
models and parameters, the coding scheme divides each of the three levels into the two
categories of geometry and algorithm to capture the actions in parametric designing.

3. Design Experiment
The pilot study involved recruiting three postgraduate architecture students who have
experience in parametric design and have at least successfully completed a major studio
project using parametric design tools. The students were required to participate in an
one-hour design session performing a given design task using commercial parametric
design software. The design session and interview took place in the computer lab of each
student’s university. Each session was video-recorded with one camera giving a clear
view of the designer’s overall activities and the other focusing on the computer screen
(see Figure 1). Before the experiment, a researcher explained the design brief and
undertook a ‘practice-run’ of think-aloud verbalisations with each participant.

Figure 1. Images showing the two video camera perspectives

The brief is the conceptual design of a high-rise building. This is mainly a form generation
design task of the high-rise building. The experiment was videorecorded for later protocol
analysis and the completed computational design model was collected. After the
experiment, each student participated in a video-recorded interview with the researchers
and explained their thoughts and activities during the experiment whilst watching the
recorded video. The interview took approximately one and a half hours.

4. Results
4.1 Overall Findings
Table 2 shows the coding results of the parametric design processes of the three
participants. Each student used a different parametric design environment, viz.
Grasshopper, Maya Script Editor (SE), and Python. The design outcomes of the
experiments are shown in Figure 2.
Although the participants were allowed one hour to undertake the design task, two
students completed the design in approximately 1.5 hours. The average duration of each
segment was 17 seconds and the average value of the number of segments was 263.5.
The coder produced coding data in detail using the transcribe mode. Over 90% of each
protocol was encoded in our coding scheme, regardless of the use of the parametric
design environments. This indicates that this coding scheme enabled the effective
encoding of the data produced during the parametric design process. Table 2 shows the
frequency and coverage of the different levels of design cognition related to creative
design processes. On average, the coverage of ‘Representation’ accounts for 46.4%,
‘Perception’ accounts for 22.0%, and ‘Searching for a Solution’ accounts for 52.4%. The
coverage of ‘Perception’ is the smallest. The coding scheme contains detailed subclasses
at the level of ‘Searching for a Solution’, and particular attention is given to the subclass
‘Algorithmic Representations’ in the parametric design processes studied here. These
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results indicate that the coding scheme allows for the effective description of a variety of
design activities undertaken during the parametric design process.
The participants not only used different parametric design environments, but also
adopted different design strategies. Student A, using Grasshopper, planned a basic boxtype mass at the early design stage and then focused on designing a complex exterior
skin. The coverage (73.2%) of ‘Searching for a Solution’ was dominant in Student A’s
protocols. Student B and C began with designing an algorithm to generate a parametric
design pattern. On average, their protocols produced a similar frequency and coverage
across the three levels of design cognition. Student B generated a complex hexagon
pattern and then applied the pattern to a cylinder-type form. Student C, using Python,
mainly focused their design activity on programming a computer agent (so-called ‘agentbased approach’) which generated an animated point cloud for the design. Student C
preferred a scripting approach than using a graphical algorithm editor.
Considering the different strategies and preferences of participants, discussed in detail in
the following section, these overall findings reveal that the coding scheme can effectively
describe and distinguish between different patterns of design cognition related to
creativity in parametric designing.
Table 2. Coding results of the parametric design process

Student Environment
A

Design
Time

Grasshopper 0:32:31
+ Rhino 3D (*0:00:14)

Frequency and Coverage
Num. of
Coded
Segments Segment Represen- Perception Searching
tation
for Solution
142

136
(95.1%)

75
(52.8%)

7
(4.9%)

104
(73.2%)

B

Maya SE +
Rhino 3D

1:33:46
(*0:00:20)

286

264
(91.6%)

133
(46.5%)

34
(11.9%)

131
(45.8%)

C

Python
+ Rhino 3D

1:41:34
(*0:00:17)

368

336
(91.3%)

161
(43.8%)

25
(6.8%)

182
(49.5%)

1:15:57
(*0:00:17)

265.3

245.3
(92.5%)

123.0
(46.4%)

22.0
(8.3%)

139
(52.4%)

Average

(

* Average time duration per segment
) means the percentage of each coverage

Figure 2. Design outcomes of the three participated students
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4.2 Evaluation of Creativity in Parametric Design Process
To explore creativity in the parametric design process over a time period, we calculated
the coverage percentage of the frequency of each student’s cognitive thinking and
activities during their parametric design process, weighted by time span.
Considering the sequential design process, we found that the students’ protocols had
produced different cognitive patterns depending on their design approaches, as shown in
Figure 3. Student C tended to introduce new algorithmic ideas rather than the geometric
ideas encode as ‘SE-Rule (evaluating existing rules)’ after ‘SE-Geometry (evaluating
primitive or changed geometries)’. This indicates that ‘SE-Geometry’ and ‘SE-Rule’ can
form a dominant sequential cognitive pattern in the parametric design process.
Parametric design produces results and generates solutions that may be more
unexpected and/or more complex. Consequently, what is generated during the
parametric design process must be evaluated in both the 3D view and the script view. At
each timeframe, as shown in Figure 3, the code ‘SE-Geometry’ can result in setting up
and changing rules and parameters as well as evoking sub-goals for solving the problem
and even trouble shooting. More specifically, because of the use of scripting, ‘SE-Rule’
will often follow ‘SE-Geometry’– this is reflected in the protocols of all participants using
script editors. These two evaluation activities are closely related to each other, as in a
graphical algorithm editor the evaluation of or changes to the primitives of the geometries
(i.e., ‘SE-Geometry’), often results in changes to the rule and/or parameter.

Figure 3. Sequential cognitive patterns in the parametric design process

To facilitate the exploration and identification of the sequential patterns, the statistics of
coded data was visualised in two different ways. The first graph (see Figure 4), was
derived from the distribution of ‘Geometric’ category and ‘Algorithmic’ category encodings
(in percentage). The second graph (see Figure 5), was derived from the normalized value
of the first method so as to compare changes over time.
Figure 4 reveals that ‘Algorithmic Representation’ was a dominant cognitive activity in
all three design participants’ parametric design process. The three individual graphs in
the figure illustrate the percentage of the coverage of ‘Algorithmic Representation’ and
how it decreases over time; student C decreased more evenly while students A and B
tended to decrease more rapidly. Their different design strategies may account for the
differences. Student C utilised an agent-based approach, which generated an animated
point cloud, and consequently the code ‘Algorithmic Representation’ was produced in
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parallel to the code ‘Evaluation Algorithm’. The codes ‘Initial Goal’ and ‘Finding Ideageometry’ can be seen in the protocols of Students A and B, whilst there is no significant
cognitive activities regarding geometries in the case of Student C who focused more on
scripting.
In addition, Figure 4 shows that ‘Evaluation Geometry’ occurred more frequently in the
middle of each session. The ‘Evaluation Algorithm’ code demonstrates a unique pattern
in the three participants. For example, towards the completion of the design task, Student
A showed a rapid increase and then a sudden decrease in the coverage of ‘Evaluation
Geometry’. Student B showed increases twice over time in the percentage of ‘Evaluation
Algorithm’, while Student C produced slight decreases. Figure 4 indicates that the
protocols describing the three parametric design processes mainly consist of activities
related to the representation and evaluation of algorithms. These activities enable
meaningful cognitive patterns to be identified, revealing each designer’s unique
parametric design strategy.

Figure 4. Coverage percentage of geometric and algorithmic codes over time

The coding scheme developed here is categorised into three levels of design cognition
related to creativity, Representation, Perception, and Searching for Solution. The schema
therefore aims to capture and represent patterns that may support creativity in parametric
design. As another visual representation of such patterns, the normalised value of the
different levels of design cognition for each design participant is shown in Figure 5. Since
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the code ‘Algorithmic Representation’ (as discussed above) is a dominant feature at the
level of ‘Representation’, the normalised value of this code also decreases over time.
Whilst the code ‘Perception’ (an important process for supporting creativity) is smaller in
its coverage than other two levels, Figure 5 reveals that there are significant changes in
its occurrence within each timeframe. In the case of ‘Searching for Solution’, each
protocol shows a relatively high coverage in the middle of each timeframe.
Comparatively, all three levels of design cognition in Student B’s protocol were low - from
80 seconds to 90 seconds in the normalized value. This was because that the participant
often had to wait for a shape or form to be generated due to the required processing time.
Student A and B produced a similar pattern in ‘Representation’ and ‘Searching for
Solution’. For Student C, a different pattern can be seen. This may be accounted for their
different design strategy or computational method, related to computational creativity
(Maher, 2010). Since Student C used an agent-based approach, it was difficult for the
designer to anticipate the visualization of the design outcome, and the design solution
was generated via the processing of the scripts, rather than the processing of the visual
shapes and forms.
In summary, the results reveal specific design cognitions in each parametric design
process. Graphical analysis reveals that the coding schema is able to capture these
specific cognitive patterns as well as to explore their relevance to creativity in the
parametric design process.

Figure 5. Normalised values of the three levels of design cognition related to creativity
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5. Discussion
This pilot study has presented a study to start formal understanding and evaluating
creativity in the parametric design process using protocol analysis.
Because parametric design is relatively new and emerging, and whilst its design
processes and outputs have been described in the literature as being creative, there is a
lack of empirical evidence available. To enhance our understanding of creativity in the
parametric design process, this research developes a new coding scheme to encode
design cognition in parametric design, with a focus on creativity.
The limitations of this study’s sample size are recognised; however, whilst the pilot study
has collected and analyzed data from three students, the results show that the coding
scheme and the research design enable the effective analysis of design cognition related
to creativity occurred in the parametric design process. The graphs facilitate an
understanding of each participant’s cognitive patterns that support and are related to
creativity. The coverage of the ‘Perception’ protocol (see Table 2) was smaller than the
other cognitive design activities. ‘Representation’ and ‘Searching for Solution’ are
dependent on ‘Perception’ activities. Considering the coding of perceptual actions in
Suwa’s work (Suwa, et al., 1998), the ‘Perception’ code may increase throughout protocol
segments. In this paper only attending to existing geometries or algorithms belonged to
‘perception’. Nevertheless, Figure 4 indicates that Perception may evoke a unique pattern
to each protocol. We believe that the developed coding scheme here allows a new
exploration of creativity in the parametric design process, applicable to a range of
different parametric design environments.
Some researchers have claimed that creative individuals have specific cognitive patterns;
for example, preparation, incubation, illumination, and verification (Wallas, 1926). To
formally describe and evaluate creativity in the parametric design process, the method
should be capable of identifying meaningful cognitive patterns. The analysis applied in
this paper has revealed some cognitive patterns in parametric designing. These are
represented and examined in two graphs: (1) the coverage percentage of geometric and
algorithmic codes, and (2) normalised value for creativity levels over time. Results
indicate that the data generated by the coding schema is capable not only of identifying
cognitive patterns in the parametric design process, but also exploring the support of
these patterns for creativity. For example, specific cognitive patterns may account for
different design strategies and preferences in parametric design. Other patterns may
account for the use of different design tools and computational methods, for example,
Hasirci and Demirkan’s (2007) research on the effects of cognition on creative decision
making.
Finally, even though three different commercial parametric environments were used in
this study for the verification of the coding scheme, it is difficult to generalise the results
and derive common patterns. The coding process also requires a consensual approach
to ensure the reliability of the coding process. Research studies undertaken previously
used two coders, the Delphi method (McNeill, Gero, & Warren, 1998) and the calculation
of the Kappa values (Kim & Maher, 2008). These issues will be addressed in future
studies.

6. Conclusion
Research thus far has demonstrated a limited understanding of creativity in the
parametric design process with a lack of empirical evidence. This pilot study presented a
formal approach describing and identifying cognitive patterns in parametric design
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process using protocol analysis, which can start formally understanding and evaluating
creativity. Our aim has been to illustrate this rigorous approach and provide empirical
evidence for its verification. Therefore, our two research questions were, firstly, how to
effectively capture cognitive activities and, secondly, how to identify patterns in cognitive
activities in the parametric design process for supporting creativity. To answer these
questions, we adopted protocol analysis and conducted the pilot study. Using a formal
approach, this research extends our understanding of how creativity in the parametric
design process can be evaluated.
The coding scheme developed here is structured around three levels of design cognition
related to creativity, namely ‘Representation’, ‘Perception’, and ‘Searching for Solution’. It
also highlights the geometric and algorithmic categories to suit the characteristics of
parametric design. The results of our pilot study have indicated that the coding scheme
enabled us to capture cognitive activities in the parametric design process. In addition, a
visual exploration for analysing protocol data provides us with a means for identifying
patterns of cognitive activities so as to evaluate creativity in the parametric design
process.
Future research will enhance the experiments using a greater number of participants. We
will also consider the use of a single software environment and a more stringent coding
procedure in order to provide the opportunity to generalise our results. These necessary
revision and addition to our formal framework will enable us to explore creativity in the
parametric design process more rigorously.
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Abstract
Sustainable rural planning is the environmentally friendly issue worldwide. Taiwanese
government has enacted the “Rural Regeneration Act” to direct sustainable development in
Taiwanese rural areas. ‘Lun’ is a sort of landscape arranged on coastal plain in westernside of Taiwan, which was formed over time by natural waterway and wind power. Some
literatures have pointed out that the features of Lun can provide habitats for many species,
and form protective barriers to against both winter monsoon and powerful sea-wind. Some
sorts of field-investigation literatures have described that, many rural village developments
around coastal regions in Taiwan have obviously been affected by the configurations of
Lun. To clarify this relationship is the main purpose in this paper. Through using several
AI (Artificial Intelligence) methods can establish simulation model for constructing the
relationship between the environmental configuration of Lun and some factors about the
village developing. The target village in this paper is Hsiao-Jen community, Mailiao
Township, Yunlin County, Taiwan. There has plenty of Lun in different sizes. The main AI
method applied in this paper is ANN (Artificial Neural Network). ANN can analyze
environmental factors and build simulation model. Other technique about recording data
and demonstrating experimental simulation results is GIS (Geographic Information System)
which based on CA (Cellular Automata) formation.
Keywords: sustainable rural planning, artificial neural network (ANN), geographic
information system GIS, cellular automata (CA)
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Introduction- Environmental sustainability with rural
development
The environmental sustainability is the global issue in recent years. Sustainable rural
planning is a kind of issue that directly reflects the relationships between the human
community and natural environment. Taiwanese government has enacted the “Rural
Regeneration Act” for sustainable development in Taiwanese rural regions. The main
purpose in this Act is that, through enacting regulations ensures rural regions
developments respect natural environmental features (Council of Agriculture, Executive
Yuan, 2010). Taiwan is a kind of island-country. Various terrains and climates derive
many types of rural villages. Since a lot of plains are distributed on western side of
Taiwan, then many important rural villages are located in these areas. Therefore the
coastal rural villages are one kind of typical villages in Taiwan.
Some literatures have pointed out that ‘Lun’ (‘崙’ in Chinese characters (Figure 1)) is one
kind of natural landscapes on coastal plains in western-side of Taiwan (Chin Liu., 1975;
Kuo-chang Chen., 1994). Lun is a sort of highland which was formed over time by natural
waterway and wind influences. Many coastal villages are located around the positions of
Lun. Many environmental researches have tried to clarify the certain correlations between
the configurations of Lun and the rural developments. These correlations can reveal that
the process of rural developing over time is the direction of esteeming the naturally
environmental features (Jui-Chin Chang., 1986; Hui-Jan Fan., 2009). Some articles have
described that the configurations of Lun can offer some protective functions for rural
village to avoid some environmental disasters. These functions are that: resisting the
powerful monsoon and sea wind, or as the natural barriers to against enemies. The
highlands of Lun can easily be seen by people because they have high altitude over
plains terrain. Therefore some of positions of Lun are regarded as several religion centers
by villagers especially in ancient time. Those religion centers can improve villagers’
communicating in their society. However, many industrial developments needed a lot of
land in these years have caused huge destruction of the configuration of Lun. This
destruction already made some climate disasters in rural areas. Therefore the main
purpose in this paper is that through using scientific methods to remind planners for
esteeming the natural configuration of Lun. The target village in this research is HsiaoJen community in Mailiao Township, Yunlin County, Taiwan. Hsiao-Jen community is a
coastal rural village in western-side of Taiwan. There has a lot of Lun within Hsiao-Jen
community domain. The research issue on this paper is to clarify the relationship between
the development of Hsiao-Jen community and the configuration of Lun.
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Figure 1
The small hills within upper photos are the figures of Lun (‘崙’ in Chinese characters).

Many researches related to rural environment are belonged to qualitative researches.
Most of that are the results of field-investigation. But these qualitative researches have
little difficult to clearly explain the relationships between environmental features and
problems in objective and simple way. Another query is that the qualitative researches
are hard to define the most important factor on research issues. Additionally, many
environmental planners have some demands on demonstrating the planning results from
changing certain environmental factors at once. Considering upon reasons, many
environmental researchers have started using the GIS (Geographic Information System)
as the research tool in recent years. Through operating the database technique of GIS
can effectively record and display various factors from real environment. And how to
integrate some ‘Data-mining’ techniques in GIS is the current trend on environmental
research. Using efficient and simple research methods to analyze and demonstrate the
research targets in geographic formation is another purpose in this paper. The main datamining method applied in this paper is ANN (Artificial Neural Network). ANN is one of the
AI (Artificial Intelligence) techniques. This technique can analyze the environmental
variables and build simulation model. Another technique which can record data and
demonstrate experimental simulation results is GIS. This GIS technique is based on CA
(Cellular Automata) formation in this paper. By using these numeric methods can clarify
the correlations between the configuration of Lun and some factors of Hsiao-Jen
community developing.

Environmental research method integrated from AI and GIS
techniques
There are two research techniques applied in this paper. Those are ANN and CA-based
GIS. ANN is a great technique that can assist environmental researcher with two
purposes: to analyze environmental factors and to estimate future development. CAbased GIS is a convenient technique to help environmental researcher record
environmental data, pre-process data and demonstrate experimental results. Through
these techniques can practice data analyzing and establish environmental simulation
model. Some descriptions about these techniques are as follows.
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ANN - the perception process to clarify environmental
attributes
ANN is the methodology which imitates human neural system on how to receive the
external stimulations and produce some reactions (Fischer, 1998). For researchers, the
assumed experimental variables are like receivers that receive external stimulations from
outside. Through a series of logical process in the neural system can judge which the
final reactions are suitable to response. Essentially, ANN is a classification technique.
Normally, researchers who wanted to conduct ANN for environmental research have to
practice by following steps: first, assuming several variables to represent possible
environmental factors; second, comparing the classification results of ANN with reality,
and if the classification results of ANN have obvious similarity with reality- that means
ANN get well performance, then researcher can consider that the assumed variables are
the crucial factors for research environmental targets.

Figure 2
The structure of ANN, the assumed variables are in input layer, the hidden layer is the regression
procedure, and the output layer can produce regressing results of categories.

Normal ANN process is consisted of three portions those are input layer, hidden layer
and output layer (Figure 2). Input layer can input some variable values. These variables
are some researchers’ assumptions of factors which can affect certain environmental
phenomena. Output layer is the final classification result. ANN algorithm can classify
samples via the process from input layer to output layer. Hidden layer is the crucial part of
ANN. Many papers have discussed this portion through many trials. Simply describing on
here, ANN is a kind of algorithm that can deal with research problems in linear system
way or non-linear system way. If researchers can just use linear system way which
enough to handle research problems, they don’t need to use the hidden layer in their
ANN process. But sometimes, researchers can’t get the well ANN performance by the
variables setting on input layer, and then they can consider adding some hidden layers to
progress their ANN performance. But the problem is, researchers can approximate any
classification situation when they hired enough hidden-layers (R. S. Sexton, R. E. Dorsey,
& J. D. Johnson, 1998), even researchers would never exactly understand about the
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relationships between variables and ANN classification result. That’s the reason for why
so many people call ANN as the technique of ‘black-box’ (Fischer, 1998; S. Openshaw
1998). On the other hand, researchers can easily clarify the relationships between
variables and ANN results through linear system way, even though the classification
result of ANN is not very well. Which way is better? It’s still a hard question to answer. It
depends on what kind of the research goals needs to be achieved.
This paper operates ANN algorithm with liner system way, because the objective in this
paper is to analyze relationships between environmental variables and environmental
phenomena. And the classification results of ANN can directly demonstrate on CA-based
GIS platform in order to comparing with reality environment. This result can reveal
whether the environmental variables are effectiveness.

The CA-based GIS technique
Recently, GIS database technique has gradually become popular in the disciplines
related to environmental research. The most important feature in GIS technique is the
combination of ‘graphic-data’ and ‘numeric-data’. This feature can get more efficient way
to do environmental research. This research imposes the recording function of GIS to
practice data collecting from literatures and field-investigation, and applies the visual
demonstration ability of GIS to display the experimental results for referring to the real
environmental configuration.
CA is referred to another kind of AI techniques in generally. Its main conception is,
through some developing rules to control a lot of same minor units to develop largely
configuration- that’s called the bottom-up development notion. Some researchers who
related to urban development considered that the cities or towns development processes
were more like sprawling evolvement by bottom-up manner (Batty, Xie & Sun, 1999;
Batty, 2001; Li & Yeh, 2002; Wu, 2002). Practicing CA simulation process must be done
the setting of unit formation firstly, and the grid setting is in generally. The final figure
result can be reproduced certain organization by several units in terms of some
developing rules, then researcher can get some clues about what rules or which factors
behind the rules can grow up the configuration referred to real environment.
Environmental researchers can use CA technique to do some simulation processes that
trying to understand what kinds of rules can control or affect whole geo-configuration
composition (Sante, Garcia, Miranda, & Crecente, 2010).
This research has combined the CA conception into GIS platform. By GIS technique,
each CA grid can be recorded several environmental attributes in numeric way. By CA
technique, the whole environmental configuration can be reproduced by several grids to
embody bottom-up developing feature. The CA developing rules are handed over to ANN
process, because the ANN process can handle more environmental attributes than
traditional CA rule settings.

Rural environmental experiment operation
The purpose in this paper is that, through the combination of AI algorithms and CA-based
GIS database technique to clarify the correlation between the development of Hsiao-Jen
community and the environmental distribution of Lun. The descriptions of some
experimental settings are as follows.

Research’s area and the settings of CA-based GIS platform
The research’s area is Hsiao-Jen community in Mailiao Township, Yunlin County, Taiwan,
and this township is located on the coastal plains in mid-west part of Taiwan. Figure 3 is
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the demonstrating map of developing condition within Hsiao-Jen community in current
time. Through this map can learn the configuration of Lun as well. From generally
observing, the aggregation zone of Hsiao-Jen community is surrounded by different sizes
of Lun.
This research has applied the conception of CA grids-formation. That is gridding all
research’s area into grids-formation. These grid-samples can assist recording several
environmental attributes with GIS technique. The main focus in this paper is on the
village’s developing composition. The developing composition is referred to the
aggregating situation of buildings within research area. Through grids-formation setting
can display the buildings’ positions by clear and simple way. Figure 4 is the
demonstration of grids-formation setting on research’s area.

Figure 3
The map of rural development in Hsiao-Jen community, in addition to displaying the rural developing
situation, this map reveals the environmental condition within research area.
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Figure 4
The grids-formation setting on research area, each grid can contain several environmental attributes,
and through CA grid-setting can easily mark the aggregation situation of buildings by several grids.

The experimental operation process
This research contains three procedures; those are the recording environmental data
step with some factors, ANN analyzing step and the demonstrating result step with CAbased GIS. Figure 5 is the flowchart which shows experimental process. There is a
feedback mechanism in ANN analyzing procedure. If the classification performance of
ANN is not well enough, then the experimental step must come back to environmental
variables setting step to revise variables in order to make the variable descriptions can
match the environmental reality as mush as possible.

Figure 5
The flowchart demonstrates each step of experimental process.
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The setting of environmental factors
Through the step of CA grids-formation setting, there are 13970 grids within research
area. Each grid is represented one sample. Each sample can be record different
environmental factors by several variables settings. The types of environmental variables
in this research are mainly considered on the natural factors which can affect village
developing. The configuration of Lun is one kind of natural factors. As comparing other
natural factors, the purpose is to figure out whether the configuration of Lun is the most
significant factor for village developing. There are five environmental factors which were
derived from some literatures and field-investigation. Those are: ‘the impact of altitude’,
‘the impact of river’, ‘the impact of pond’, ‘the impact of wind’ and ‘the sum of distances by
Lun’. The last variable is particularly related to the configuration of Lun. The result of ANN
weight values can analyze which variable is the most important to affect the composition
of buildings within research area. All explanations of each environmental factor are as
follows.
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The impact of altitude: This factor is referred to the altitude value that the
objective grid-sample belongs to (Figure 6). Using this variable can figure out
which levels of altitude are suitable for rural buildings settling down.



The impact of river: This factor is referred to the shortest distance that is
measured from objective grid-sample to the nearest river shore (Figure 7), Using
this variable can describe the situation that the positions of buildings are
influenced by the distances from river shore.



The impact of pond: This factor is referred to the shortest distance that is
measured from objective grid-sample to the nearest pond edge (Figure 8), Using
this variable can describe the situation that the positions of buildings are
influenced by the distances from the pond edge.



The impact of wind: This factor is referred to the wind influence (Figure 9). In
generally, the wind influence is not a good factor for rural development, because
the wind on the coastal area is very fierce, and that would devastate many crops.
On the other hand, this factor can respond one kind of shelter effects by Lun.



The sum of distances by Lun: this factor is referred to the sum of distances that
was counted from objective grid-sample to all center positions of Lun (Figure 10).
This factor can figure out the core zone which is surrounded by amount of Lun.
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Figure 6
The impact of altitude: the grid-samples which contain darker grids are represented these grid-samples
having higher altitude values.

Figure 7
The impact of river: the white area is the coverage of river flowing zone. The grid-samples within this
area don’t have river-distance values. The darker grid-samples are represented more far distances from
nearest river shore.

Conference Proceedings

979

LEE Shwu-Ting, HSIEH Ya-Han and WU Chih-Wen

Figure 8
The impact of pond: the white part is the coverage of pond. The grid-samples within this area don’t have
pond-distance values. The darker grid-samples are represented more far distances from pond.

Figure 9
The impact of wind: the lighter colors are referred to lower wind influences. The white parts are the
leeward sides of Lun. These areas have the lowest wind influence.
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Figure 10
The sum of distances by Lun: this variable can reveal the core zone from the configuration of Lun. The
green parts are the locations of Lun. The circles with different colors denote the distance influences by
each Lun.

Experimental results and discussions
There are 13970 grid-samples within the research area. One part is named the
developed-group which includes 615 grid-samples in order to represent the positions of
buildings. And another part is named the undeveloped-group which includes 13355 gridsamples. All samples are described by 5 experimental variables, and these variable
values all have been conducted by normalization process before entering the ANN
process. Some experimental results are described as follows.

The results of simulation experiment
Some simulation results by ANN process are: the accuracy of developed-group is 92.03%,
the accuracy of undeveloped-group is 88.326% and the total experimental accuracy is
88.49%. Figure 11 is the demonstration of experimental result by CA-based GIS platform.
Figure 12 is the Frequency-polygon diagram which includes horizontal axis referred to the
regression values by ANN process, and vertical axis referred to grid-sample frequencies
which are reflected to each ANN regression value. Figure 13 is the diagram of ‘sample
serial number and ANN regression value’ which includes horizontal axis referred to the
serial number of each grid-sample, and vertical axis referred to ANN regression value
which is consisted with the serial number of grid-sample. Figure 12 and Figure 13 can
observe two kinds of data distribution after ANN process.
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Figure 11
The GIS demonstration of experimental result: the orange grids on right picture are represented the
grid-samples of developed-group recorded from the reality. The gray grids on left picture are
represented the grids of developed-group which classified by ANN process.

Figure 12
The Frequency-polygon diagram: the horizontal axis is referred to the regression values generated from
ANN process, and vertical axis is referred to sample frequencies reflected to each ANN regression value.
The area of purple polygon is referred to the undeveloped-group from original data (reality), and the
area of green polygon is for the developed-group. The blue line is the boundary line for ANN
classification. The samples are classified into developed-group by ANN process when their ANN
regression values surpass the value of blue line.

Figure 13
The diagram of ‘sample serial number and ANN regression value’: the horizontal axis is referred to the
serial numbers of samples, and the vertical axis is referred to the regression values of ANN which
reflect to each sample. Purple points are the developed-group samples from original data (reality), and
green points are for undeveloped-group samples. The blue line is the boundary line of ANN. The gridsamples are classified into developed-group by ANN when their ANN values surpass the value of blue
line.
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Every factor has generated one ANN weight value after ANN process. The result of ANN
weight values have been conducted into absolute values. That is because the matter of
these values is counted on the performance of high or low values whatever these values
are the positive or negative values. If one of these ANN weight values is higher than
others, which means its variable impact is more important. Table 1 can get the ranking
result of variable impacts from high to low. This is: ‘the sum of distances by Lun’, ‘the
impact of pond’, ‘the impact of wind’, ‘the impact of altitude’ and ‘the impact of river’.
In addition to analyze the impact of environmental variables via the ANN weight values,
this research adopts another figure method to analyze the correlation on each
experimental variable. This method is the diagram of ‘variable value and ANN value’.
Figure 14 can understand which environmental factor is the positive variable or the
negative variable. Observing Figure 14, the only positive variable is ‘the impact of altitude’
and the rest of factors are all the negative variables. Table 1 and Figure 14 can reveal
detailed information about the relationships between environmental variables and the
developing situation of Hsiao-Jen community. Some experimental discussions explain as
follows.
Variable

The impact of
altitude

The impact of
river

The impact of
pond

The impact of
wind

The sum of
distances by
Luns

Weight

0.198666839

0.07008

0.45269

0.21216

0.895317

Table 1
The ANN weight value of five environmental factors

Figure 14
The series of diagrams of ‘variable value and ANN value’, the red line is the fit-line produced from data
distribution of each diagram.
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The discussions of experimental result
According to experimental results on previous content, the following are some
discussions about the experimental results of rural development and environmental
features.


‘The sum of distances by Lun’ is the most efficient factor in the ANN classifying
process. This result can be observed from the values of ANN weight (Table 1).
As the experimental result with high simulation accuracy, this factor can describe
that the development of Hsiao-Jen community and the configuration of Lun have
significant relationship. That means the development of Hsiao-Jen community is
affected by the configuration of Lun.



‘The sum of distances by Lun’ is the negative factor (Figure 14), although, but it
not means that the values of this factor are higher then the buildings are not
easier to aggregate. Observing Figure 15, the developed-group judged by ANN
has 3 sections which increasing amount of samples. In generally, the aggregation
of buildings prefers to choose the core zone of Lun. There are several sizes of
Lun in Hsiao-Jen community, and the bigger Lun can offer higher protective
function and more natural resources. Therefore the buildings are more likely to
choose the sites near the bigger Lun. However, ‘The sum of distances by Lun’ is
the factor referred to the situation that the rural developing figure is surrounded
by Lun. From this experimental result, can prove some conclusions from related
literatures, the distribution of Lun can offer shelter functions to rural village.

Figure 15
Three parts have increasing amount of develop-group samples. The reason is that village buildings are
preferred to choose the sites on the core zone of Lun. And village buildings are preferred to choose the
sites that nearby the bigger Lun.
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‘The impact of wind’ is the negative factor from the demonstration of Figure 14.
According to Figure 9, the lighter wind-influence areas are around the core zone
of Lun. That shows the configuration of Lun can offer the effect of wind shelter.
That is helpful to coastal-line rural areas from the intense sea-wind.



‘The impact of altitude’ is the positive factor from Figure 14. It not really means
that the altitude is higher then the buildings have more chances to aggregate.
From Figure 16, the suitable areas for buildings aggregation are on the middle
altitude that judged from ANN process. The areas of Lun are too high to settle
down.
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Figure 16
The diagram of ‘the altitude values and the ANN values’: the red-dotted-frame is the section which has
more developed-group samples judged by ANN process.



‘The impact of river’ and ‘the impact of pond’ are two factors related to water
environment. Both are the distances measured from one grid-sample position to
two different types of water shore. The river factor isn’t much significant that is
indicated by the ANN weight value, but the pond factor is. The ponds can gather
fortune that’s the traditional custom in Taiwan rural areas, therefore the rural
development usually can find that the ponds were surrounded by buildings.

Conclusion
The landscape of Lun is the uniquely natural landscape on the coastal plains in western
side of Taiwan. In the fierce climate of sea wind, the highlands of Lun act the protectors
for rural villages. The rural development on the coastal plains is actually affected by the
configuration of Lun in terms of experimental results. The configuration of Lun is the vital
environmental factor for the village development. From the version of sustainable rural
development, it’s the natural way that the village developing process depends on the
configuration of Luns. The destruction of Lun means the original climate will be destroyed,
and then the original environment situation which suitable for village developing will be
changed.
This research has applied the combination techniques of ANN and CA-based GIS to
analyze the correlation between the development of Hsiao-Jen community and the
configuration of Lun. In addition to reveal the importance of Lun for village development,
this research has tried to establish the analytic process integrated by several numeric
techniques. Through this process can successively accumulate and revise environmental
data, and can offer interaction environmental model to simulate reality properties in
visional way. On the other hand, this process can help researchers clarify which
environmental factors are important and establish the regression model for predicting the
environmental trends. This analytic process can help environmental planning workers to
practice the tasks of environmental sustainability.
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Abstract
This paper reports on the results of a student opinion survey on design ethical standards in
National Yunlin University of Science and Technology (Yuntech) in Taiwan. A sample of
250 Year-4 students, 168 females and 82 males, at the College of Design in Yuntech
University was accessed for this study. They came from five types of design department:
Industrial Design (ID), Visual Communication Design (VCD), Architecture & Interior
Design (AID), Digital Media Design (DMD), and Creative Design (CD). At the time of
survey, students of ID and CD had completed the compulsory “Design Ethics” course,
while students of VCD, AID and DMD were about to take it in this or next semester. The
participants answered an 80-item questionnaire concerning design professional code of
ethics. The survey was conducted during lecture or seminar times of each department in the
first week of the academic Year 2011.
The results reveal that on average Year-4 design students demonstrate positive attitudes on
the 7 aspects of design ethical standards. Though overall female student scores are higher
than the male scores, the differences are not significant. However, the differences among
the five departments are significant in 6 aspects. In addition, those who have completed the
course (ID and CD students) show a more consistent attitude on all aspects. Among all
design departments, the AID students, though not yet taken the course, have almost the
highest scores; while VCD and DMD students demonstrate relatively lower scores than the
other three. Student attitudes, either by gender or by department, are significantly
improved on some aspects of ethical standards by completion of the ethics course. The
findings are then elaborated upon to explore the implications of teaching design ethics to
students in Taiwan.
Keywords: design ethics education, design ethical standards, student opinion
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Introduction
Although design education in Taiwan has a history of almost half a century, its popularity
in the local society only started in the 1980s when the government launched a series of
design industry promoting initiatives (Yang et al., 2010; Yang & You, 2010). Since then
the influence of design in the daily life of our society has ever increased and also keeps
growing. In view of this, some design programs in colleges and universities in Taiwan
start to provide design ethics courses for undergraduate students. “Design Ethics” as a
course title in undergraduate design programs has been used over a decade (You & Lee,
2011); however, in Taiwan, design education and research mainly focus on the traditional
design scientific and practical components, only few discussions and researches have
been done on this matter. Researches on the opinion of design students toward design
ethics issues are very rare.
Since Victor Papanek (1985) raised the ethical issues in design practices and education
about 40 years ago, the discussion of ethical issues in the design field has been gradually
growing and continuing (D'Anjou, 2010; Margolin & Margolin, 2002; Morelli, 2007;
Oosterlaken, 2009; Perkins, 2005; Thomas, 2006; Whiteley, 1993). Despite the fact that
there are some articles focused on ethical issues in design education (Buchanan, 2001;
Lilley & Lofthouse, 2010; Szenasy, 2003), the exploration of design ethics education is
nevertheless still in its early stage as compared to other disciplines such as Medicine,
Engineering, and Business (Bero & Kuhlman, 2010; DuBois & Burkemper, 2002; Herkert,
2000; Lawlor, 2007; Lowry, 2003; Musick, 1999; Ogundiran & Adebamowo, 2010; Park,
1998; Rabins, 1998; Robin, 2009; Stephan, 1999; Van de Poel et al., 2001).
A research on the syllabi of design ethics-related courses in the curricula of regular 4year undergraduate design programs during academic years 2008 and 2009 indicates
that the contents of teaching ethics in design programs varies among design schools in
Taiwan (You & Lee, 2011). Furthermore, the research also reveals that there is yet no
written code of ethics in the related local professional organizations of design in Taiwan,
and neither the concept was found in the survey. Professional code of ethics is
considered an effective content in teaching ethics in other disciplines (Herkert, 2000;
Rabins, 1998; Van de Poel et al., 2001). Perkins (2005) also suggests adopting the
various codes of ethics from the design organizations as the ethical guideline, noting that
they “can be very helpful in educating new designers who are just entering the
profession”. Thus it would be a useful material for surveying student opinion on the
design ethical issues.
In order to respond to and improve the situations, and to ascertain the effect of the
current design ethics education, we surveyed the opinions of design students towards
design ethical standards in the College of Design, National Yunlin University of Science
and Technology (Yuntech) in Taiwan. Based on the results of previous researches (Hu,
2010; Lee et al., 2011; You & Lee, 2011), the objective of this study was by surveying the
viewpoints among Year-4 (Y4) students toward the terms of design code of ethics to
explore the implications of teaching design ethics to students in Taiwan.

Method
The survey was conducted in the first week of the fall semester of academic Year 2011.
All Y4 students at College of Design were asked to fill out a questionnaire during a lecture
or seminar time separately by departments. In order to limit effects of social desirability in
the student responses, students were merely informed to participate in a research for
gathering their opinions on designer behavior. No mention of ethics or ethical issues was
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made explicitly in the instruction. All data were then processed and analyzed using SPSS
v.12 to investigate the opinions of Y4 students toward the terms of design code of ethics
and also to examine differences between departments, genders, and completion of the
compulsory “Design Ethics” course. Finally, based on the results, discussion of the
implications for teaching design ethics to students in Taiwan follows.

Sample
250 out of the 305 registered Y4 students (82%) at the College of Design in Yuntech
University were accessed for this study. The sample consisted of 168 female and 82
male students, aged from 18 to 29 (mean=21.55, sd=1.162). They came from five design
departments: Industrial Design (ID, n=67), Visual Communication Design (VCD, n=47),
Architecture & Interior Design (AID, n=36), Digital Media Design (DMD, n=53), and
Creative Design (CD, n=47). Chi-square test indicates that the sample distribution in each
department and gender have no significant differences with overall registered Y4
2
students thus the sample is representative (for overall Y4 students, X =3.895, p=0.420;
2
2
for Y4 male students, X =4.634, p=0.327, and for Y4 female students, X =1.787, p=0.775;
p-values are all higher than the significance level of 5%).
All of the design departments provide “Design Ethics” as a required, stand-alone course
for either Y3 or Y4 students. Students of ID and CD have completed the course in the
second semester of Y3, and students of VCD, AID and DMD are about to take the course
in either this or next semester.

Questionnaire
A two-part questionnaire was developed. The first part dealt with basic information, i.e.
gender, age, year, department, and completion of the compulsory “Design Ethics” course
(yes or no). The second was a set of questions in Likert 5-point scale, focusing on the
design ethical standards. The 80 items of ethical standards used in the questionnaire
were compiled from a prior research (Hu, 2010) on code of ethics from six design
professional organizations: the Association of Chartered Industrial Designers of Ontario
(ACIDO), the Chartered Society of Designers (CSD), the Design Institute of Australia
(DIA), the Industrial Designers Society of America (IDSA), the Industrial Designers
Society of Hong Kong (IDSHK) and the International Council of Societies of Industrial
Design (ICSID).
The 80 items of ethical standards related to designer responsibility were categorized into
7 aspects: responsibility for “User” (questions 1 to 4), “Design Profession” (questions 5 to
24), “Public” (questions 25 to 36), “Peer” (questions 37 to 55), “Client/Employer”
(questions 56 to 68), “Design Student” (questions 69 to 72) and “Employee” (questions 73
to 80). Most question items were drafted in English first then translated into Chinese and
revised based on the responses from a pilot test.

Result and Discussion
Inspection of a correlation matrix of the variables in the study (Table 1) reveals potential
relationships between some of the independent and dependent variables. From the
matrix, it can be seen that completion of the compulsory design ethics course is
significantly correlated with department, gender and three aspects of design ethical
standards. The correlation coefficients also show that completion of the ethics course
(coded “not completed”=0, “completed”=1), and genders (coded “male”=1, “female”=2),
are both positively related to student opinions on the 7 aspects of design ethical
standards (Table 1). Various T-tests and one-way ANOVA were then performed to further
examine the significances of the differences between these variables (Tables 2-4).
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Table 1
Correlation matrix of age, course-completion, department and gender with the 7 aspects of design
ethical standards

1
1 Age

2

3

4

5

6

7

8

9

10

11

1

2 Course-Completion .04

1

3 Department

-.10

-.13*

1

4 Gender

-.13*

-.15*

.22**

1

5 User

-.04

.18**

.01

.12

1

6 Profession

.06

.11

.01

.11

.57**

1

7 Public

.05

.22**

-.07

.06

.60**

.68**

1

8 Peer

.02

.08

.03

.06

.43**

.74**

.62**

1

9 Client/Employer

-.02

.12

-.04

.12

.47**

.63**

.57**

.69**

1

10 Student

.07

.12

.03

.07

.37**

.56**

.49**

.56**

.61*

1

11 Employee

.01

.13*

.05

.09

.44**

.57**

.51**

.58**

.71**

.76**

1

* p < 0.05, ** p < 0.01, two tailed test.

Overall, the average Y4 design students, either by gender or by department, demonstrate
positive attitudes on the 7 aspects of design ethical standards (all scores are above 4 on
a 5-point Likert scale with 1 being strongly disagree and 5 being strongly agree) (Table 2).
Though the overall female student scores are higher than the male scores, the
differences are not significant. However, student attitudes of the five departments are
significantly different in 6 aspects. The Scheffe’s test reveals an interesting result that AID
students have almost the highest scores among all design departments even though they
are just about to take the course. On the other hand, VCD and DMD students, who are
about to take the course as well, demonstrate relatively lower scores as compare with
other three departments (Table 2).
For the students who have completed the course, either by gender or by department,
both show a more consistent attitude on all aspects of ethical standards, while the
students who haven’t finished the course, either by gender or by department, show
significant differences on some aspects of ethical standards (Tables 3-4). The scores of
females who have completed the course are higher than those of the males on all
aspects of ethical standards though not statistically significant. However, the scores of
females who haven’t completed the course are significantly higher than those of the
males on two aspects of ethical standards (Table 3).
Table 2
Mean, SD, p-value and Scheffe’s test of all design students by gender and department on the 7 aspects
of design ethical standards

7 aspects of
design ethical
standards

Gender

Department

F
(n=168)

M
(n=82)

Mean (sd)

Mean (sd)

User

4.38 (.42)

4.27 (.43)

Profession

4.12 (.39)

Public

Scheffe’s test

Mean (sd)

pvalue
(df=4)

0.07

4.34 (.43)

0.000***

AID, CD, ID > DMD, VCD

4.03 (.39)

0.10

4.09 (.39)

0.021*

AID, CD, ID, VCD, DMD

4.21 (.43)

4.15 (.48)

0.32

4.19 (.45)

0.000***

AID, ID, CD > VCD, DMD

Peer

4.10 (.44)

4.04 (.44)

0.33

4.08 (.44)

0.122

AID, CD, ID, VCD, DMD

Client/
Employer

4.35 (.44)

4.24 (.46)

0.07

4.31 (.45)

0.048*

ID, AID, CD, DMD, VCD

Student

4.45 (.47)

4.37 (.51)

0.25

4.42 (.48)

0.005**

AID > CD, ID, DMD > VCD

Employee

4.46 (.43)

4.38 (.43)

0.18

4.43 (.43)

0.008**

AID, CD, ID, DMD > VCD

* p < 0.05, ** p < 0.001, *** p<0.0001.
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Table 3
Mean, SD, and p-value of course-completion by gender on the 7 aspects of design ethical standards

7 aspects
of design
ethical
standards

Course completed
Fc
(n=68)

Mc
(n=46)

Mean
(sd)

Mean
(sd)

User

4.48 (.43)

4.34 (.43)

Profession

4.15 (.42)

4.10 (.43)

Public

4.34 (.44)

Peer
Client/
Employer

Course not completed
pvalue

F nc
(n=100)

M nc
(n=36)

Mean
(sd)

Mean
(sd)

0.09

4.31 (.40)

4.18 (.40)

0.52

4.09 (.38)

3.93 (.32)

4.24 (.48)

0.28

4.12 (.41)

4.12 (.43)

4.12 (.43)

0.98

4.39 (.46)

4.34 (.47)

0.60

Student

4.53 (.43)

4.42 (.49)

Employee

4.53 (.43)

4.44 (.44)

p-value

F
student

M
student

Fc
F nc

M c vs.
M nc

vs.

p-value

p-value

0.116

0.007**

0.087

0.028*

0.286

0.040*

4.03 (.45)

0.261

0.001**

0.044*

4.08 (.45)

3.94 (.43)

0.104

0.598

0.072

4.32 (.43)

4.10 (.41)

0.009**

0.308

0.016*

0.19

4.39 (.49)

4.31 (.52)

0.426

0.048*

0.341

0.33

4.41 (.43)

4.30 (.41)

0.170

0.290

0.133

* p < 0.05, ** p < 0.001.

Further test of the differences between students who have/haven’t completed the course
by each gender found that, by completion of the course, both female and male student
attitudes are significantly improved on some aspects. Female students completed the
course are significantly improved on the aspects of User, Public, and Student, while male
students are improved on Profession, Public, and Client/Employer (Table 3). As
mentioned earlier that student attitudes of the five departments show significant
differences on 6 aspects; however, for those who have completed the course (ID and CD
students) demonstrate a more consistent attitude on all aspects. The differences among
those who haven’t completed the ethics course (VCD, AID and DMD students) are
statistically significant on 5 aspects; and the differences between the two groups, those
who have/haven’t completed the ethics course, are significantly different on 3 aspects
(Table 4). The implications of these results will be further elaborated upon in the following.
The results described above partially support relevant researches, but need to be further
investigated. First, completion of the compulsory “Design Ethics” course positively affects
student attitudes on the design ethical standards. Students, who have completed the
course, either by gender or by department, show a more consistent attitude on all aspects
of ethical standards as compare with their counterparts.
Table 4
Mean and SD, and p-value of course-completion by department on the 7 aspects of design ethical
standards

7 aspects
of design
ethical
standards

Course completed [C]
ID
(n=67)

CD
(n=47)

Mean
(sd)

Mean
(sd)

User

4.42 (.41)

4.43 (.47)

Profession

4.10 (.41)

4.18 (.43)

Public

4.30 (.47)

Peer

All
depts.

Course not completed [NC]
pvalue

VCD
(n=47)

AID
(n=36)

DMD
(n=53)

p-value
(df=2)

[C] vs.
[NC]

Mean
(sd)

Mean
(sd)

Mean
(sd)

0.91

4.15 (.43)

4.49 (.36)

4.23 (.36)

0.000***

0.004**

0.35

4.04 (.40)

4.19 (.36)

3.96 (.33)

0.013*

0.086

4.30 (.44)

0.95

4.07 (.42)

4.32 (.41)

3.97 (.37)

0.000***

0.000***

4.09 (.46)

4.17 (.39)

0.32

4.02 (.52)

4.18 (.39)

3.98 (.39)

0.106

0.191

Client/
Employer

4.40 (.45)

4.33 (.48)

0.37

4.16 (.49)

4.39 (.40)

4.27 (.39)

0.069

0.055

Student

4.48 (.47)

4.50 (.44)

0.80

4.22 (.48)

4.57 (.51)

4.36 (.46)

0.006**

0.050

Employee

4.48 (.45)

4.51 (.42)

0.73

4.24 (.46)

4.54 (.41)

4.40 (.38)

0.007**

0.046*

p-value

* p < 0.05, ** p < 0.001, *** p<0.0001.
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But the differences are significant on 5 to 6 aspects of ethical standards among the five
departments and among those who haven’t completed the course. Furthermore, the
scores of those who have completed the course are significantly higher on some aspects
as compare with those who haven’t. These findings suggest that completion of the ethics
course closes the gap of significant difference among them and are positively improved
the student attitudes toward design ethical standards. It would support the effectiveness
of ethics teaching while the debates on “can ethics be taught” exist all the time.
Second, there is a stereotype that females possess greater “ethical sensitivity” than
males. The current result might support the thinking that female scores in those who
haven’t completed the course are significantly higher than males on two aspects of
ethical standards. However it might need further exploration due to the sample
characteristics.
Third, the results that the Y4 students demonstrate positive attitude and AID students,
even though not yet taken the course, have almost the highest department-wise scores
may imply that arguably there might be one or more factors being played by a hidden
curriculum of design ethics teaching within each department, involving the entire gamut of
design school offerings, right from the start of undergraduate design education. One of
the factors might be the year of study. Van de Poel et al. (2001) suggest that senior
students are more likely to have a greater propensity towards moral reasoning.
Nevertheless, these would need further investigation.
Finally, as overall responses from Y4 students are positive on all aspects of design
ethical standards compiled from the terms of the design code of ethics, it would be
worthwhile to bring the notion of code of ethics into the class. In addition, since there is
yet no written code of ethics in the related local professional organizations of design, it
might support Hu’s study (2010) on drafting a code of ethics for professional
organizations of design in Taiwan.

Concluding Remark
The study reports here investigated student opinion on design ethical standards in order
to explore the implications for the teaching of design ethics. Before the conclusions are
made, there is one potential risk with the results which ought to be noted and carefully
treated. It may look appealing enough that overall Y4 students possess a positive attitude
on design ethical standards and the result indicates that students who have completed
compulsory “Design Ethics” course demonstrate a more consistently positive attitude.
However, it can be meaningless if we are satisfied with the quantitative results and
regardless what it really implies.
Two major implications for the teaching of design ethics are found. First, it may support
the effectiveness of ethics teaching. Design ethics course has been provided for design
undergraduates in Taiwan for over a decade, but its effect has never been investigated
until now. This research would play as a stepping stone for the study of design ethics
education in Taiwan. Second, it may point out a possible way of what to teach in design
ethics course for the undergraduates. A prior research reveals that the contents of
teaching ethics in design programs vary among design schools in Taiwan (You & Lee,
2011). Relevant researches (Herkert, 2000; Perkins, 2005; Rabins, 1998; Van de Poel et
al., 2001) suggest that professional code of ethics is an effective content in teaching
ethics and the result here shows that students are positive toward the concepts. However,
some doubts remain due to the sample characteristics (all of them are Y4 students and
differences might be existed among different departments), which lead us deciding to
extend our investigation into all students from Y1 to Y4 at the College of Design in
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Yuntech University. We believe that the data would be more complete for us to clarify the
doubts and find more implications for the teaching of design ethics.
Yet some critical issues rose with the results remain unsolved. The scores of the 7
aspects of design ethical standards are shown in Tables 2-4. In general, the highest two
scores are the aspects of Student and Employee. This might somehow reflect the state of
mind of the Y4 students - they are about to enter to the career life. The scores might also
illustrate their concerns on the 7 aspects of design ethical standards. But dose the level
of score also represent their priorities if there are conflicting interests among the
stakeholders of the 7 aspects? Do different design fields have different priorities for the 7
aspects? How do we teach young designers to deal with the ethical dilemmas they might
confront in the future? These questions regarding to the value judgment of students on
design ethics, not included in the scope of this study, are crucial in design ethics teaching,
and surely worthwhile to be further explored. These would require different approaches to
explore and might inevitably involve with those controversial debates started by Papanek
40 years ago.
Nevertheless, the results may provide as an outcome for design departments to evaluate
the strengths and weaknesses of their ethics offerings relative to those ethical standards.
Meanwhile, we should keep in mind that the teaching of ethics is not value-free and may
require a change in students’ attitudes and behavior (Van de Poel et al., 2001), and as
Buchanan (2001) urges that “…many design educators are uneasy discussing character
and character formation as an aspect of their work... However, there is good reason to
believe that we must move into these turbulent waters if we are to adjust traditional
design education to the changes that are taking place in the design professions and in
culture as a whole.”
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Abstract
Density has forced people to count living space from square meter(m2)to cubic meter (m³),
then the rationality and efficiency of using limited living space become more important. It
is necessary to understand the diversity and similarities of Multitasking Behavior(MB) as
dwelling experience in this housing in different cultural context, which can inspire design
of domestic products, furniture placement set, and architecture.
In order to peruse these aims, this research employs ethnomethodology as a method to
study the living condition. China, due to her increasing population, has the largest amount
of high-rise housing, and most citizens live in housing flats which are under 90 m2. Living
condition is a key issue to be revealed. Thus this study focuses on understanding the
residents’ daily experience, especially for nuclear middle-class families.
Participatory observation was used as data collection. Associating interviews and field
notes, we captured actions during cooking as example and created a model of MB. The
investigation includes interviews, questionnaires, video recording, furniture measurement,
and plan drawing. With the data of in-depth survey for 101 families in 9 Chinese cities,
Finland, Mexico, and India, we found the common Multitasking Behavior phenomenon
happening worldwide, which explained well the impact of density on residential experience
in the high-rise housing living environment.
This article describes resident’s actions alternating in their daily life, which reveals
inhabitants’ attitude and experience objectively. Meanwhile, it demonstrates the spatial
experience during dwelling, spatial arrangement, the use of tools, and the opinions of
inhabitance, which could be a reference to inspire the designer. The purpose of this
research is, tried to find out residents’ potential needs after the analysis of the behavior
scenarios. Design can be efficiently based on the needs. The expected result can benefit
domestic interior design, as well as help to understand the residents’ perception of home
via their habits, which caters to the comfort need in a decreasing-size living space.
Keywords: multitasking behavior (MB), ethnomethodology, residential experience, highrise housing flat
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1. Introduction
This research is about spatial approach to discover Multitasking Behavior (hereafter MB)
at home with a certain housing environment. Because of the density of population,
citizen’s living space is shrinking, thus living in high-rise housing is a trend ongoing
globally whether Finland or in China. One of the features of urban living inside the highrise housing flat is high-density of dwelling. Each floor, inside the same building, has
different stories, which are related to social class, cultural behavior, family components,
and living habits.
With growing population, the reality of multitasking at home is undeniable. The density
and efficiency are part of the reasons for this multitasking happened at domestic
environment. Furthermore, task-interleaving is constantly increasing due to the
improvement of domestic technology. Human multitasking capabilities and limitations
have been studied widely in information technology and HCI (Spink & Park, 2004), which
also related to Cognitive Science and Experimental psychology area (Foehr, 2006; Kirn,
2007; Klingberg, 2008; Loukopoulos,2009). The literature in spatial multitasking
performance also could be found, especially in public space and working environment, for
instance in the office (Zacarias 2005). However, there is rare consensus around the
benefits of multitasking behavior for residential space.
In any case, it is a fact that at home inhabitants typically handle several tasks
simultaneously. Despite the availability of increasing domestic appliances, an appropriate
system support to human multitasking at home is still lacking. Thus this study is trying to
explore more details of time and space, and task interleaving and switching of the
multitasking behavior in housing environment. Furthermore it tries to give design
solutions or design principle basis for the behavioral needs.
For supporting the importance of multitasking behavior, what we need is capturing and
modeling residential multitasking behavior. We propose a pattern to discover multitasking
behavior on two different interrelation concepts: action and interaction context. (Zacarias,
2005).Although this result is based on a working place context, the similarities of in the
personal action has been examined, however, the interaction between residents
happened less in Chinese context. Since cultural context plays an important role in this
research, therefore the cases from four countries Finland, China, India and Mexico were
considered for qualitative research, and the main goals of this research are:
1) To capture tangibility of the
Ethnomethodological (EM) study.

residential

multitasking

behavior

through

2) To facilitate the detection of action switches and spatial switching pattern.
3) To detect the cultural diversity of MB in different context.
4) To inspire design with knowing different content of multitasking behavior with a
culture residential environment.
The structure of this paper is: section 2 explains the reasons of taking EM as a research
method and frame work, which shows how we use the EM in multitasking behavior study.
The third section defines the concept of MB and illustrates that density is the cause of
spatial entanglement. Section 4 describes the symbiotic relation among multitasking
behavior, support of technology, and housing form. Section 5 reveals the culture
diversities, which are examined from 4-countries-case studies. In Section 6, the
residential needs of multitasking behavior as design principle, was experimentally
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implemented for domestic designs. Last part gives our contribution and discussions for
future research.

2. Method
In this research, Ethnomethodology (hereafter EM) has been taken as research method
and theoretical frame work for constructing the research. We want to inspect the
interrelation among the objects and residents with living environment, meanwhile, through
the external phenomena of using domestic setting，we try to explore the cause of
multitasking and its pattern or module of coordination. Ethnomethodology is an important
qualitative method for us to approach the research question, and it has been widely used
in various studies of Anthropology and Sociology since the 60s of last century.

Ethnomethodology
Ethnomethodology (hereafter EM) is a branch of sociology which was developed by
Harold Garfinkel, and its starting point is the phenomenological writing of Alfred Schutz
(Heritage,1984). EM is concerned with interaction of actors, and focuses on the Methods
by which people make sense of social world. Therefore it examines the way in which
people go about their daily lives at work, at home at leisure etc. Ethnomethodologists
argue that in order to organize action, people need to make frequent decision as to what
is “unquestionably true” for them. These decisions are the taken-for-granted assumptions
that pervade everyday activities (Wood, 2006).And then the people’s behaviors in daily
life social activities are considered as accomplishments.
A key feature of EM is that, it is concerned with people’s practical actions in a situated
context. Using one example of lunch cooking, the situated context may be changed if the
ingredients are different to one’s usual ingredient or the lunch is made in a different
kitchen. Therefore, the practical situatedness of actions still provided for the possibility of
the improvisation in even the most routine activities. Ethnomethodology is then able to
study how people work out a course of action while they are engaged in the activity. The
interests of ethnomethodological research are directed to provide, through detailed
analysis that accountable phenomena are through and through practical accomplishment.
(Garfinkel & Sacks,1970:342)
Ethnography, as the tool of EM, was established by anthropologist Bronislaw Malinowski
after in 1915 he finished his fieldwork in Trobriand Islands. Fieldwork studies and
participant observation as methods are also widely employed in design research
nowadays, particularly in the industrial design and HCI area, and gradually infiltrating in
architecture area. This study seeks to observe a culture with multiple dimensions of the
people’s daily life, and most importantly, with a local perspective, which requires
researchers to stay out of their own culture completely. Many ethnographers invest one
year or longer to learn the local language or dialect, and be involved in the local culture
as much as possible, while maintaining a position of impartial observer. This is called
participant observation, which is a necessary and effective method for understanding
other cultures beside researchers’ own. Ethnomethodology seeks to ask how people
make sense of their everyday activities so as to behave in acceptable ways, employing
qualitative experiments, and ethnography seeks to understand the culture of group of
people through participant observation.(Amendeo,Golledge,et.al2009:83)
Nevertheless, the fieldwork tools have changed a lot since Malinowski’s time, video and
camera recording become commonest tools for data collecting, with which the users’
experience could be efficiently captured and become ethnographical visual material
(Pink,2006). This perspective will enrich the design research with theoretical model, and
new results could be expected. In recent years, as qualitative analysis method EM is
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being used for data collection and analysis in various design research area, particularly in
HCI (Dourish 2004; Martin 2004) and later spread to architecture.(Galanakis 2007)

Research Design
The argumentation of Multitasking Behavior has few steps, namely discovering MB from
the previous research and its literature review in the first step, secondly, data collection
and analysis, the thirdly visualizing modeling MB data, and then, listing the residential
needs as design principle, last but not least, to inspire design.

Step I Selection of Multitasking Behavior from previous research
MB was discovered through the residential dwelling research, instead of having a
hypothesis at very beginning of this study. During the research about the interrelationship between residential behavior and household environment, MB was found
when we were facing the difficulties of analyzing residential behavior. We noticed that
many behaviors frequently overlap on the same time axis, or at the same place residents
conducted actions to reach several tasks, and it causes difficulties to analyze the soletasked time axis. Because of the high frequency of the phenomena, the multitasking
came to our horizon. It might be well explained by the influence of density which led to
the housing living style.
Hence, we started putting our eye on the role of multitasking for the residential behavior.
The more than 100 families’ in-depth survey materials which collected during 2007 to
2011 were re-inspected by this criterion. These reviews enabled to form the initial
concept of multitasking behavior happening in residential context. For further accurate
augmentation, researchers observed more cases in 2011 in four countries, namely
Finland, China, Mexico and India, to inspect this idea and simultaneously, to compare the
MB influence on daily life in different cultural contexts. For selecting the samples, two
criterias were considered, one is the middles-class in participants’ societies, and another
is nuclear family with two generations (parents and child/children). The kitchen
environment was taken as a sample space, and residents in the four countries were
asked to prepare a daily lunch for their families in their own kitchen.

Step 2 Collecting Data inside residents’ place
EM study used qualitative research-based methods, where the researchers are required
to enter the field in order to understand the participants’ true experience, and to reduce
the possible interference, in this case, viz the participants’ flat. In this study, data
collection has two contents, participant observation and field measurement. The written
detailed field note is routine method for ethnomethodological investigation, but nowadays
researchers usually using advance digital tools, for instance taking video, photo cameras,
and recorders to enrich the field notes with visual materials. During the in-depth survey,
researcher used camera with tripod to record a whole process of cooking. Some cases
are without video because residents were sensitive or shy towards video recording.
Since the practical situatedness of actions provided the possibility of improvisation in the
most routine activities, therefore, the environmental setting should be described precisely
as multi-dimensional scenario. For this, the spatial plan and interior setting were sketched
and their sizes were measured as visual field notes along with text field notes.
Finally In total we collected 31 cases with videos can contribute this paper(Finland n=7,
China n=21,Mexco n=1,India n=2), then we select one sample from each capital cities of
as a pilot study, to exam the similarity and diversity of MB in different cultural context.(see
table 1)
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Table 1
A participatory observation for Multitasking Behavior in nuclear middle class living in housing flats in 4
countries, namely Finland, Mexico, India and China

Step 3 Data Analysis
Several methods were combined for the data sorting and analysis:
Basic Profile: After stepping into the resident’s flat, the researcher gathered sorted
information and the measured the flat and furniture setting as accurate as possible, and
then drew it down as a sketch and wrote down the resident’s word about certain space.
Gathering the tasks list, in this case, courses of cooking are considered as tasks, thus we
gathered the course recipes.
Transcription: according to the video, we described the behavior in detail and with time
record, and wrote down as Thick Description (Geertz,1973) of every bodily movement,
action switching, touching place, objects using associated with Time Using Axis. In
average, the workload is about 1:16, which means one hour video takes 16 working hour
to transcript.
Counting frequency of action switching: when reviewing the transcription we coded
action-space nodes with numbers(see table 2), which is the place behavior happened,
such as stove is ①,operating-desk is ②,sink③,fridge⑦etc. Then the frequency action
switching was calculated manually by watching video. For instance, in Katja’s kitchen,
she moved 13 times from③to⑤,similarly the rest.
Tasks: the list of task-approaching is one of the most important content for this research,
because courses are closes to the process of task approaching, the dish preparing
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according to the cultural recipe and local ingredients. In some servant-less culture context,
the resident also deals with another task besides cooking such as taking care of children
or laundry, etc.
Timing: time axis is associated with tasks-interleaving and action switching, this is the
ruler to represent the following charts.

Step 4 Visualizing behavioral data
Two data results were visualized: one is behavioral frequencies with spatial structure, and
the other is task-approaching list with time axis.
The MB spatial constructions of the kitchen space were imitated according to video and
field measurement, after that we marked the coding process, the behavioral paths were
lined for linking the codes. The width of the line between codes is based on the
frequencies of each action switching between two points, in other words, the wider line
means the movement happened more frequently (See table 2).Table 2 demonstrates the
action path for each person inside the kitchens from the 4 countries.
The time axis of MB demonstrates the tasks quantities which are presented in different
colors, and the action interleaving happening time in the four countries.(See table 3)

Step 5 Listing residential needs and inspire design
According to the video transcription, and frequency of action switching, the needs of
residential behavior for the space could be intuitively detectable. Listing the needs of the
resident’s in different context we could find the content difference.
Understanding present situation, and knowing the opinion of domestic objects use and
the experience of spatial use, particularly, with users’ perspective, which is different from
designer’s eyesight and knowledge structure.

3. Density and Multitasking Behavior
MB is not a new concept, although, it seems this term has been wildly used in ICT and
HCI area only since last decades. The research from Professor Monica L. Smith, who is
working for the anthropology department in UCLA, demonstrates that multitasking
behavior arises not just after computing era, instead, “Multitasking is what makes us
human.” According to Smith, it is an ancient behavior, since the human being developed
the ability to walk on two legs(Smith,2010). The reason of MB happened more frequently
in many cultural context, on one hand because of the population density and labor price
impacted on housing dwelling; and on the other hand, many relevant factor such as all
the domestic technology improvement, similarity of urban lifestyle, and the culture that
glamorized western kitchen. This brought the possibilities to domestic situation, and
offered the affordances for MB.

Current Study for multitasking
Multitasking Behavior can be basically defined as the involvement in more than one
activity at a time(Smith 2010) it presets variously in different environment. The workingenvironment MB redefined an the approach to model multitasking behavior in
organizations, based on two interrelated primitives, action and interaction context
(Zacarias et al.2004).Besides this the time-use for a single task is crucial for MB
study.Smith’s argues that through history, MB is a natural ability of human beings, it must
have been almost impossible to realize a task from start to finish with no interruptions
(especially when analyzing prehistoric times, estimating the time a task must have taken
and comparing it with natural time limits, such as sun setting),hence, the lack of time is
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one of the motivations. While we analyzed the data, many results showed similar
phenomenon to prove Smith’s description about human being’s actions.
Many issues such as labor price increasing, urbanization, housing flat similarity could
cause the MB happening beside the population density, also we noticed that such
changes are not only existing in one country, but also in Mexico, India and European
cultures in Finland for instance. Therefore the MB in residential space might be a global
phenomenon，and designers could put forward for the housing needs of the emerging
new designs.

Model of Multitasking
In some research articles, the human multitasking models which for computing context
are defined as following, Attention-to Action (ATA) and Frontal-Lobe Executive Model
(FLE) (Zacarias 2004), however with a domestic context, spatial condition and settings
are required. Thus the proposed pattern is inspired by a model needed for multitasking
behavior at work, and which addresses multitasking in terms of two different but
interrelated concepts such as Action Context and Interaction Context, which are close to
the behavioral features found within a domestic context, additionally, the environments of
housing space were imitated.
Modeling residential multitasking behavior entails the study of several action spaces
handled by single individual and the way how residence handles these action spaces.
Table 2 illustrates the MB pattern in kitchen of 4 countries. The upper part represents the
Finnish Katja’s Family, because during the cooking, there are 4 persons—Katja, her
husband, her two daughters in the same action-context, which is distinct from other three
cases(lower part), and which has influenced by interactional space on task switching
Finnish case has interaction between parents and kids. (see table 2). The green codes
represent action-space nodes; the width of the line demonstrates the frequencies of the
behavior paths.
By summing up the previous research,1) there are three key roles about MB, viz spatial
action-context, task switching and time, all elements play as actors in this situated context;
2)Tasks which embed with certain Time slot are approached simultaneously by action
switching/interleaving. 3)The frequency of tasks switching is one of indexes to define the
degree of tasks overlapping. Therefore, the MB pattern could represented as this
visualized diagram with time axis and task axis.
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Table 2
Action-Switching Frequency and movement trails of Multitasking Behavior for the 4 families

4. Symbiotic relation with domestic technology
In this article, we hold a stand point that all elements, whatever tangible object or invisible
system, have been considered as “actors”, which working as entirety offer the possibility
to have human being’s behavior, in other words, a symbiotic relation. Therefore
domestic technology is one of given condition for MB. “Monitoring social networking site
while watching TV; Soaking feet while reading magazine; Listening radios while cooking,
having dinner while watching TV, using toilet while ipad-bloging”,those are the major
ongoing MB collected in the survey. With the increasing convenience, residents could
finish different tasks in one place, efficiently and simultaneously, which forms MB. From
another aspect, MB is growing with the result designed by the social system embedded in
domestic technology.
Besides the cooking tasks, more additional tasks culturally various were observed during
cooking, for instance parenting children(Finland), socializing with guest (India, Finland),
washing clothes (India)or dishes (Finland) in machine, entertaining by listening radio
when doing long-term repeating actions(Mexico)like tearing the chicken meat in
threadlike shape. We noticed while Katja was busying for housework, her 2-year-old
daughter was reading menu book on top of the glass-surface-touching-stove with child
lock, which reduced the load of keeping eye on her, and the baby also learned safely
using the stove. The hi-tech appliances are positively associated with residences
multitasked time for children-care in European culture context, and might have a higher
multitasked productivity.
The symbiostic relation also reflectively embodies the increasing spatial similarities in the
same building. Because of the same external environmental reasons, the flats of upper
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floor or lower floors are sharing same plans and similar furniture setting. This is a fastpaced performance of contemporary life, especially in the past decade, and media and
technology had impacted deeply for peoples’ life. The speed of building flats quickens MB
frequency. Like the Frankfurt Kitchen, invented in 1926 by Margarete Schütte-Lihotzky,
has had a crucial impact on the urban housing architecture and cooking practices in daily
life. After Frankfurt kitchen has mass-produced and installed in 10000 social housing, the
modern kitchen with a standing position for improving efficiency was formulated. As a
design idea, MB already has been found in this kitchen as well, for instance, the iron
board also was one of components to approach more tasks during cooking, because of in
1920s a woman’s time spent on housework was reduced. This renovation influenced
cooking behavior not only in European-American but also in Asia and South American
culture.

5. Cultural Content of Multitasking Behavior various
Although MB is worldwide, the contents of MB are various with cultural diversity. (see
table 3).This diagram described the MB situation in 4 of the countries. The colorful bars
represent tasks, which mean the courses should be prepared for a meal, during the
cooking process; the length demonstrates the time-use of each task; the white blocks
inside colorful bars represent the action-interleaving moment, from a continued-task
switch into another one.
Cultural diversity: From this diagram we found that, the Finnish family has more tasks to
be solved beyond cooking, although that was one course lunch; the Indian case, since
each course takes long time to cook, thus Poonam has to turn on all the stoves burners,
additionally we noticed she was using a gun-shape lighter to turn on the gas, which is
various from the twisting ignition in Chinese’ case and electronic iron discus in Finland,
which means the fuel purveyance and habit of using energy are also different.
Arrangement setting and appropriate position differed greatly, just half of Chinese
citizen’s refrigerators are inside kitchen and around 4/10 people don’t want refrigerator
inside kitchen instead 26%in living room and 13%in dining room.
Servant and Servantless: The result was found that less assistant hiring causes higher
MB. During the interviews, we also noticed that, something about their family structure
and cooperation. Beside Finland the three developing countries have hired servants.
Since labor price is relatively low, many middle class prefer to hire a family assistant for
housework, which include child care-taking, room cleaning etc. In the Mexican context
Cuca a has “maid” for cleaning, but she likes cooking by herself, because she does not
want others to mixed up the order of seasonings. For Chinese case, Yong is sharing a
cleaning maid with another family, which is common phenomenon in Chinese urban cities.
Since the labor price is increasing dramatically in these high speed developing countries,
the domestic interior setting and technology which can afford MB should be considered.
Parenting Children: The above part could affect the attitude of participants toward
cooking with children are variously. In Finnish case, Katja was cropping next to her
children who were playing on top of oven, while in some part of oriental context child is
banned from kitchen, especial the boys. During the observation, Katja’s children were
encouraged learning of cooking and safety. Two daughters was standing on stools beside
he both side, during the entire cooking process, moving frequency of daughters are very
low(2-3times),which offers the possibility for Katja for approaching more tasks: taking
care of two children while preparing lunch
Therefore, besides some directly visible reasons, the cultural behavior and habits as
different contents of MB should be noticed during residential experience study and design.
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Table 3
MB pattern of tasks approaching and action switching in Time Axis. The white line presents the
participants’ movements for switching to finish different tasks which are shown in different colors.
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6. Design for Multitasking Behavior
By analyzing the behavior model of MB, this research tries to solve a realistic problem via
designerly approach. According to the observation of video analysis, during the brain
storming and workshop, many design concepts appeared, which were categorized as
tools, system integration, and cross-cultural design.

Tools:
Design of tools and utensils are deduced mainly during the analysis for different MB
context. For instance, a knife design was deduced from the Mexico case. Through the
video we notice that Cuca was unconsciously using chopping knife to mix onion inside a
pot simultaneously without changing tools for convenient reasons, therefore a series of
multifunction tools design could inspired. That was one of the examples for how
multitasking behavior study contributes in design practice. The similar design for tools are
also inspired by the indian cases for pot-lid design.

High-end technological systems Integrations: N in One
Different systems could be integrated into one object. For instance, the media terminal
server could be integrated into kitchen for entertainment system, security (function control,
baby warning system, temperature sensors etc.), information system (energyconsumption information, menu offer, remote communication etc) and so on.

Table 4
Systematic integration design for dwelling of nuclear middle family in Chinese context

The cultural diversity of solutions
Solutions for different culture have been considered. Since globalization, designers have
more challenges to design for other cultures, then how does one design for the locals and
cater the needs of them, which will be the potential issue to be focused on.
As we mentioned above the MB has different content for different cultures, and design for
others depends on knowing others life and behavior. This study attempts to step out of
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the designers’ own knowledge, knowing others lifestyle and then offer design for various
culture.

7. Findings
This article described the multitasking behavior in residential space, from several aspects,
methodology, cause, forms and the inspiration for design respectively.
Ethnomethodology implementation for design research was purposed. Ethnomethodology
can be used as an important research method to multitasking argumentation. In this
stage, although the process of behavioral analysis is relatively long and verbose, the
residential needs are extracted through the precious participatory observation. Through
this pilot study, the efficiency of data analysis and the convenience of implementation
could be discussed for the future. The patterns of MB were visualized. The capture and
modification of MB were displayed for intuitively illustrating the interaction relationship
between residential behavior and the dwelling space.
With a high-rise housing environment, dwelling density requires residents to utilized
space efficiently, the understanding of MB plays more important role to inspire design and
technology, and has a symbiotic relation with domestic technology. It forces the
technological improvement to cater the needs of efficiency, in the other aspect, the
technology supported is required for offering the affordances to endure the occurrence of
multitasking behavior, and for upgrading the production to improve dwelling qualities.
There is mutualism in between.
High density is the main characteristic for high-rise residential housing. In this
environment, a sole problem might be repeated hundreds of times, and easily become a
social problem, its process can be surprisingly fast. Density is, but not the only issue that
we are facing in our dwelling in high-rise housing environment. This topic allows designer
to offer works efficient targeting the residential needs, which benefits the residents’ daily
life and improve their living comfort.
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Abstract
This paper describes lessons learned through the use of a Social Return On Investment
(SROI) approach to evaluate a completed Service Design project with a large vocational
training company. It is written by the Service Design team that led the original project and
who subsequently used SROI to evaluate its impact. Experiencing the SROI evaluation
process first-hand, in a live setting, is the approach by which the authors develop a
discussion about its potential fit with Service Design processes.
The SROI method enabled both the design team and the case-study organisation to
acknowledge and measure additional social/stakeholder benefits created through the
design work. These elements would not have been visible in a traditional ROI evaluation.
There is the promise of a useful fit between SROI and Service Design in larger projects.
The approach could be used as a framework for forecasting and evolving indicators for
likely social impacts (and their financial proxies) throughout a Service Design project, to
guide decisions at each stage. Its usefulness depends, however, on there being a will at
Design Management level to rehearse the approach and develop tailored approaches
towards it.
In the current study, the method was found to be time-intensive for the Service Design team
as lay-users and also for some key project stakeholders, but that could be better managed
with experience. SROI will not suit every project, however may fit very well with those
projects that already count a full business plan amongst their deliverables. One of the main
limitations encountered in using the SROI process was difficulty identifying appropriate
proxies for the calculations. It is proposed that social benefit might be expressed to
multidisciplinary co-design teams through visual and emotive means rather than in
quantitative, financial terms. Such ‘visual proxies’ would better fit with the semantic mode
of design.
Keywords: service design, social return on investment, evaluation
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Introduction:
Motivation
As design continues to migrate into the public sector and also the publicly-funded
Voluntary and Community Sector (VCS), it is subject to a much greater (and continually
growing) level of evaluation and scrutiny than is evident in the commercial sector. The
new challenge this presents to Design Management is the identification of
complementary evaluation approaches, which can be built in from the outset of a project.
This paper discusses lessons learned through the use of a Social Return On Investment
(SROI) approach to the evaluation of a recently-completed Service Design project with a
UK based training company. The paper has been developed by the Service Design team
that led the original project and who subsequently used SROI to evaluate its impact. The
team includes the Service Designer established in the company, the project owner in the
company and the external design specialists supporting the project.
The SROI method captures social and environmental as well as economic benefits,
holistically and from the stakeholders’ perspectives. It translates the social objectives of
different stakeholders into financial measures of benefit (Nicholls et al, 2009). Due to its
focus on stakeholder value, the SROI method was selected as a credible and systematic
approach to effectively capturing the impacts of the project.
Experiencing the SROI evaluation process through practice and in a live setting is the
approach by which the authors develop a discussion about its potential fit with Service
Design processes.

Project Context
Zodiac Training Ltd. was chosen as a case study to evaluate the fit between SROI and
Service Design because a substantial Service Design project had been delivered there
and, on completion, some ROI evaluation already carried out. Although a private sector
organisation, the bulk of Zodiac Training’s work involves delivering nationally-accredited
qualifications such as Apprenticeships that are overseen by the UK Government. As a
result, the organisation’s actions are driven largely by a complex regulatory framework
set by the Department for Education. Zodiac Training is currently a £6m+ turnover
company employing 120 staff and delivering around 5,000 accredited training
programmes each year. They are the largest provider of Apprenticeships in the North
East of England, but also run training programmes UK wide.
The Service Design project involved the design and implementation of a new, digitallymediated training service. That service would need to take advantage of leading edge
web technologies to deliver training programmes in a learner-centred way, whilst
providing a range of progress-tracking tools for managers.
The company had a strong reputation for being friendly and supportive to learners, which
it had achieved through human processes and lots of face-to-face contact. It therefore
had great existing value, and so careful consideration would be required in translating
some of the human-contact elements of the service into a digitally-mediated form without
jeopardising Zodiac’s existing reputation and distinctiveness. The main design challenge
of this case was: how to take full advantage of contemporary digital tools to offer an
improved learning experience, whilst also creating opportunities for more cost-effective
delivery.
The training provided by the company was predominantly in the form of work-based
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qualifications, assessed on the submission of physical portfolios of evidence. A strategic
aim of the project was to move towards transforming the ‘people and paper’ based
processes of the company into digitally-enabled ones. As part of an integrated new
service defined by the Service Design project, deliverables included: establishing a fit-forpurpose e-learning platform, development of an intranet system, development of a quality
monitoring system for internal documents, electronic sign-up system for learners and a
digital claims process.
It was always the intention that the implementation of these new online systems would
improve the quality of service delivery – however it was discovered that they had also
begun to change the way various stakeholders worked, improving efficiency. Our initial
evaluation of the project when it ended in May 2010 indicated that the project outcome
had been a very successful one. In the first 5 months, 41% of the company’s learners
were already using the new digitally-mediated service. At that point it was estimated that
the likely net cost savings as a result of implementing the new service would be £125,000
per annum. When we returned in November 2011 to undertake the research described in
this paper we found that all (more than 4,000) learners were now using the digital service,
creating a wide range of additional impacts on the company and also considerably
improving the on-time completion rates for learners.

Evaluating Innovation:
Evaluation methods in social innovation
A broad range of methods are available for evaluating the impact of innovation
programmes and activities on society. However, social value reporting has yet to be
widely adopted across either the public, VCS or Private Sectors. A report published by
NESTA (the National Endowment for Science, Technology and the Arts) and the Young
Foundation on social innovation (Murray, Caulier-Grice & Mulgan, 2010) stated that there
are currently over 150 different metrics used in the non-profit (VCS) sector. These metrics
are usually used for three different purposes: to provide funders or investors with data on
impact; to provide a tool for organisations to manage their own choices internally; or to
better understand long-term processes of social change and impact. The report listed 21
current metrics used primarily for the first of these three purposes – reporting impact. The
metrics listed range from hard financial measures through to softer, biographical methods
including qualitative research techniques from the social sciences. In 2005 the New
Economics Foundation (NEF) based in the UK conducted a study mapping some of the
most commonly used tools, comparing their advantages and disadvantages, complexity
and resource-intensity, discussing a total of 22 separate models. The Gates Foundation
(Tuan, 2008: 10-13) in the US has identified eight different approaches for estimating
social value. Surprisingly few methods reoccur across all three of these reviews,
suggesting that little consensus exists around approaches to social value reporting.
Very little literature can be found on the value of social impact in Service Design projects.
Manschot and Sleeswijk Visser (2011) recently published a paper describing a framework
for value assessment in service processes and Service Design projects. The authors
argue that in order to fully understand the value people attribute to the services they use,
a project team must consider two types of value: performance value (attributed by
organisations) and experience-value (attributed by service users). Essentially the
framework accounts for the experience-value by interrelating personal and organisation
perceptions of value. We acknowledge that Manshot and Visser’s framework is useful for
understanding value in a holistic manner from organisational and service user
perspectives - however SROI enables us to account for the wider social value of a
service, and to understand how society has benefited from that service indirectly.
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Social Return On Investment (SROI) - origins, principles
and stages
One of the few widely-recognized methods of evaluating social value is Social Return On
Investment (SROI), which provides a clear framework for measuring and accounting for
social value. SROI has recently emerged as the dominant approach for measuring social
value (DEMOS, 2010) although there are still several variations of the model.
SROI originated from the Roberts Enterprise Development Fund (REDF) in the 1990s
and has been designed for, and based upon, their experience with social purpose
enterprises run by nonprofit organisations to provide employment and training to
disadvantaged people. SROI developed from a cost-benefit analysis model (Emerson,
2000) but was extended to include social benefits through the process of monetising
social outcomes. The ‘ROI’ in the SROI is a commonly used financial metric which is a
ratio of benefits over investments (see Figure 1). The key difference between SROI and
ROI is the inclusion of social value for SROI calculations. In 2003 European networking
organisation ESROIN was formed, with links to the US’s SROI promoters, to promote and
pilot SROI in Europe. As a result the New Economics Foundation (NEF) began exploring
ways in which SROI could be tested and developed in a UK context. The European and
US SROI practitioners were instrumental in forming a global framework for SROI,
identifying ten base elements required for SROI and providing the structure for current
models (Schoten et al, 2006).
The current study reported in this paper uses the NEF model of SROI (described in the
report by Nicholls et al, 2009), which focuses on the most important sources of value as
defined by stakeholders. It therefore shares its ethos with the stakeholder-centric Service
Design approach of the original intervention.
NEF describes SROI as ‘a way to measure change in ways that are relevant to the
people or organisations that experience or contribute to it’ (Nicholls et al, 2009: 8). It is
attractive because it helps stakeholders include all of the potential benefits a project or
program might have, including wider economic benefit and social returns (Murray,
Caulier-Grice & Mulgan, 2010). It captures the economic value of social benefits by
translating social objectives into monetary values, measuring the value of benefits across
a triple bottom line of social, environmental and economic outcomes. Comparing the
aggregate value of this bottom line to the investments made produces an SROI ratio (see
Figure 1). For example, a ratio of 3:1 indicates that an investment of £1 delivers £3 of
social value; therefore the activity can be described as having an SROI of 3.

Figure 1: SROI is a ratio of benefits vs investment, expressed as a single figure.
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NEF’s SROI model is based on seven principles:
-

-

Involve stakeholders
Understand what changes
Value the things that matter
Only include what is ‘material’
Do not over-claim
Be transparent
Verify the result

The concept of ‘materiality’ is used to determine whether an outcome is important to the
evaluation. This concept (which has been built in by ESROIN) is borrowed from
accounting principles, and is based on the idea that information is material if it has the
potential to affect the stakeholders’ decision. NEF’s approach is distinctive in that it
places emphasis on stakeholder engagement and focuses on materiality. It also uses
‘impact mapping’ to account for organisational change and ‘attribution’, which is an
assessment of what proportion of each outcome was caused by external factors. In
combination, materiality and impact mapping are designed to minimise the risk of
organisations over-claiming.
There are four Phases of work described in NEF’s SROI model, summarised in Table 1
below (from Lawler, 2008: 6).

Phases

Description

Phase 1 - Boundary

 Establish the parameters for the SROI
 Identify, prioritise and engage stakeholders
 Construct an impact map based on
stakeholder consultation

Phase 2 - Data
collection

 Select indicators for collecting outcomes
 Identify financial values for the indicators,
using proxies where necessary
 Collect outcomes data

Phase 3 – Modelling
and calculating

 Model the SROI, accounting for attribution,
displacement and deadweight
 Calculate the present value of benefits, value
added, SROI ratio and payback period
 Perform sensitivity analysis

Phase 4 – Reporting
and embedding

 Prepare a detailed report of the SROI
process, assumptions, and findings
 Ensure that the SROI process is embedded
in management systems to enable ongoing
proving and improving
Table 1: NEF’s SROI 4 Phase Model

Recognised challenges in SROI
The literature identifies many challenges in conducting SROI evaluations. It is widely
acknowledged to be one of the more resource-intensive social evaluation tools (Angier
Griffin, 2009) (NEF, 2005) (Lawler et al, 2008). A report (Wood & Leighton, 2010),
published by independent UK think tank DEMOS, suggests translating the principles of
SROI into a simpler and more achievable social value measurement set, better suited to
smaller Voluntary and Community Sector (VCS) organisations. However the recently
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increased interest in social reporting has seen SROI, based on the NEF model, become
the first such tool to be recognised by the UK Government.

Method:
Evaluative SROI
Experiencing SROI evaluation as practice, in a live setting, is the approach by which the
authors develop a discussion about its potential fit with Service Design practice. SROI
was selected for the current study as a credible evaluation method that seemed to offer a
good fit with Service Design approaches, being stakeholder-driven but bringing a degree
of complementary rigour.
There are two types of SROI: forecast and evaluative (Nicholls et al, 2009: 8-9). The
processes are the same but the perspectives and purposes are different. Forecast SROI
predicts how much social value will be created if planned activities meet their intended
outcomes. Evaluative SROI is conducted retrospectively to evaluate actual activities that
have taken place. For the purpose of this paper, we have used an evaluative SROI
process to develop our understanding of the practice. We have then used that experience
to correlate SROI practice with Service Design practice. Because both SROI types share
the same stages of work, we believe this research approach is sufficient for the purpose
of understanding fit between the two practices.
One of the authors of the NEF model (Nicholls et al, 2009), Tim Goodspeed, was
contacted to discuss options for the proposed study’s form. In response to the guidance
provided, the scope of the current study was framed as an SROI evaluation comparing
the situation before the Service Design work with that afterwards. The company agreed to
participate in the research, and it was agreed that all stakeholders involved in the primary
research process would subsequently be compensated for the cost of their time (in line
with our university’s research guidelines). The SROI model described by NEF was closely
followed in terms of principles and practice, and for the purpose of this paper only the
detail of data collection with project stakeholders need be described in addition. There
are 5 stages to the research, which are mapped out in Figure 2:

Figure 2: Research design stages

Step 1: Establishing scope and identifying stakeholders
The first stage of the research is to establish the scope of the SROI, identifying the
purpose, audience, background, resources, timeframe and range of activities to consider
as part of the analysis. Considering these factors helped us to identify the range of
stakeholder groups that have been positively/negatively and directly/indirectly affected by
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the project outcomes. Looking at the wider social value of the project, this list included the
UK taxpayers, the learners’ employees, the learners themselves, the awarding body and
Zodiac itself. A set of draft suppositions were created for each group, stating what might
have changed for them and whether that might have had wider positive and negative
effects for partners in business and society. These suppositions were based on the
authors’ knowledge of the original Service Design project. One such supposition for
learners was: “I can access my resources around the clock, which means…” These sets
of suppositions were used to prompt discussion in the subsequent interviews, revealing
what was important to the various participants.

Step 2: Mapping possible changes: Preliminary interview
Before the stakeholder interviews all of the draft suppositions were tested, discussed and
expanded in a lengthy preliminary interview with Zodiac’s Systems Designer, Phillip
Meredith – who delivered the original Service Design project. Through this interview initial
indicators were identified relating to each supposed change, examples of which included
‘Staff Retention Rate’ and ‘Learner Completion Time’. This was an important process to
raise the researchers’ awareness of indicators and proxies, and to ready them for the
interview process. In particular it put emphasis on the need to listen for potentially
quantifiable effects.

Step 3: Evidencing outcomes (change indicators) and
assigning value (financial proxies)
Stakeholder groups involved in service delivery were represented in one-to-one
interviews by Carole Loader, the Zodiac Director responsible for business improvement;
Phil Dorn, a former Training Advisor (TA) now responsible for taking new TAs through
their induction process; Carolyn Bowie, Programme Manager – Health and Social Care;
and Joanne Oliver, Internal Verifier responsible for tracking progress and reporting it to
the independent External Verifiers who accredit each qualification.
Note: The Training Advisors are the main customer-facing staff in the organisation,
providing one-to-one teaching, coaching and pastoral care to the learner as they
progress.
The service-user stakeholder groups represented included learners, the Government and
employers. One learner was interviewed and a body of secondary data from annual
learner-questionnaires, conducted both before and after the transformation of the learning
service, was analysed.

Secondary Data Sources
Because Apprenticeships are a mature training product and have recently been the
subject of substantial Government evaluation (McIntosh, 2007) their stake was explored
through this existing evidence-base. Through Ofsted (Office for Standards in Education)
the UK Government also carries out regular inspections of all its training providers, the
results of which are published and describe in detail the current priorities and how well
Zodiac is fulfilling them.
Interviews with the employers of Apprentices under training were planned but could not
be scheduled in time, so the UK Government’s independently commissioned
Apprenticeship evaluations, which discuss benefits to employers in detail (McIntosh,
2007), were used as secondary data to represent this stakeholder group.
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Step 4: Establishing impact and calculating the SROI
Ahead of the on-site interviews, Zodiac’s Management Information Consultant Peter
Gregory had been briefed on possible data requirements and the time periods to which
they would apply, so that reports could be developed to provide ‘before and after’
measures. These were based on the anticipated indicators of change within the
company.
Peter was later interviewed to discuss the types of indicators that might be evident in
Zodiac’s data. For example, through the interview process it was determined that there
may be a record of the number of learners that have transferred into sustainable
employment. This would enable a wider societal impact of an individual gaining
employment to be considered in the evaluation.
Data collected from the different stakeholders were synthesised and transferred into an
SROI Impact Map (see Figure 3 as an example from the NEF’s guide) to enable each
identified change to be modeled over time and monetised. The SROI Impact Map has
been developed by the NEF to help assessors systematically develop the SROI analysis.
The SROI method provides a number of steps for judging the actual social impact
attributable to the project using concepts like deadweight, displacement and attribution.
To ensure we only accounted for changes that were attributable to the Service Design
project follow-up questions were necessary, mainly to senior contacts. Appropriate
financial proxies were also selected at this stage.

Figure 3: Example of an SROI Impact Map (Nicholls et al, 2009, pg 102-105)

Step 5: Reflection on SROI in a Service Design
management context
The final stage of the study was to reflect on SROI as a practiced process in a live setting
in order to consider, discuss and report its potential fit with, and implications for the
management of, Service Design projects. This was done through a combination of
literature review on Service Design processes and using a reflective ‘what if’ scenario of
embedding the SROI process in a Service Design project based on the authors’
experiences in previous projects.

Limitations of the research
The purpose of our research is to understand, and to draw preliminary conclusions about,
the fit between SROI practice and Service Design practice. We recognize that our
evaluation involves a single case study and so it would be difficult to draw any robust
claims to the efficacy of the fit. It is a post-project evaluative process, where stakeholders
have been asked to recount their experiences and assumptions. Where possible we have
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been careful to triangulate data through a number of different sources, including going
back to key stakeholders for secondary discussion and data collection where necessary.

Practical challenges encountered in the SROI evaluation
Escalation of the number of outcomes identified after
interviews
The nature of the changes identified by stakeholders through the interview process
proved, on reflection, to be multidimensional. For example: a single comment from the
stakeholder can connect with a number of different outcomes. Figure 4 shows the
breakdown into outcome measures of the response to the supposition stating that
“Learners complete qualifications faster, so less site visits are necessary”. Five outcomes
are created in response to this one supposition, each requiring potential proxies to be
identified and values assigned. This complexity is compounded by the fact that the study
began with 62 suppositions, all of which needed outcomes validated and values
assigning.

Figure 4: Excerpt from this study’s SROI impact map

Many follow-up questions required per outcome
The stakeholders were also asked to make some judgments about the scale of changes
they were reporting. For example, the training advisor was asked: “So how many hours
are saved by that?” In the SROI process many extra questions are required for each
outcome in order to consider whether the changes might have happened anyway (known
as ‘deadweight’), and whether there are other contributing factors (known as ‘attribution’).
Asking these additional qualifying questions in the interviews felt uncomfortably pedantic
at times, like a cross-examination of the participant’s comment. In this study we found
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that many follow-up questions were needed to address these elements across the
various stakeholder groups.

Sensitive management data required
Some of the follow-up questions in the current evaluation were sensitive, such as those to
do with earnings, rates of surplus/profit, staff reductions and rates of casual sickness.
This issue was addressed by involving a key contact at Director level in Zodiac, who had
the authority to requisition and share that data.

Judging appropriate financial proxies proved complex
There is a growing database of possible financial proxies provided by The SROI Network
at www.thesroinetwork.org. However, in this study it has proved particularly difficult to
judge the overlap between proxies that could be used, which are areas of possible
double-counting. For example: from Figure 4 above, when trying to judge the social
impacts of reduced car usage, possible indicators include reduced traffic congestion,
2
reduced CO , reduced embodied carbon (through reduced car production), the wellbeing
of the person who drives less, and the road safety of either drivers or pedestrians. As a
result, time-consuming research can be required to determine suitable social impact
measures where simpler consolidated proxies may not yet be available. It is likely that,
with experience, Design Managers (or more specialist project team members) will
become adept at identifying those indicators that are worth investing time in modelling
and those that are not.

Social returns still not fully represented in the evaluation
In the current study social effects, once monetised, were amongst the smaller
components of the total SROI impact. This may be because systemic positive effects in
society, e.g. the long-term impact of improving education quality, are not yet sufficiently
understood to be turned into trusted financial proxies.
The environmental impact elements of the analysis have also tended to be small once
monetized and compared with the ROI impacts e.g. just £272 per annum for the
environmental impact of reducing paper usage. Visiting Zodiac’s main office though there
has been a huge visual impact from this change, with rows of filing cabinets (described by
some staff as ‘depressing’) used to store learners’ paper-based portfolios now replaced
by informal meeting tables and much-improved sightlines. Anecdotally, the company
culture also seems to have progressed very positively as transparency of performance
has increased, shifting towards a sense of feeling valued and fairly treated as an
employee. These impacts have not been possible to capture in the SROI, because
supporting evidence did not seem to exist in Zodiac’s data, and so they remain
unrepresented in financial terms.
Organisational stories were circulating about the TA who ‘left Zodiac to go to another
provider, only to ask to come back again within a few days (showing that) we are so
much more advanced than our competitors‘. Semantic indicators such as organisational
stories can be powerful expressions of positive impacts on organisational culture and
staff well-being. An improved sense of well-being and motivation in staff was reported
and seemed tangible and important, but also proved difficult to assign a convincing
financial measure to. Casual sickness-absence was investigated as a possible indicator,
but figures were distorted substantially by seasonal flu and so could not provide a reliable
indicator.
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Occasional support from an expert or a working knowledge
of accountancy would be helpful
The monetisation of effects in Phase 3 of the SROI process (from Table 1) presents a
challenge. In particular, the translation of information into comparable financial units is not
self-evident to non-accountants. Three examples of questions that arose from this study
were:
•

Can an increased turnover effect be compared directly to a cost savings effect?

•

Can increasing resilience of the business be monetised?

•

What is the financial effect of being paid sooner?

Working this Phase through with someone with a practical knowledge of accounting
practice and conventions would be advisable if SROI is being used for the first time.

Discussion
Fit between SROI & Service Design Processes
There are many different Service Design process models, ranging from three to seven or
more steps (see Best, 2006, Mager, 2009, Miettinen & Koiviston, 2009, Engine, 2009,
live|work, 2009). However in a practice setting, Service Design processes share a fairly
recognisable four-stage form (although terminology and stage names may vary). These
four stages are: Exploration, Creation, Reflection and Implementation (Stickdorn &
Schneider, 2011). For the purpose of this research, we have described our Service
Design process using the UK Design Council’s ‘Double Diamond’ process model
(presented as Phases in Table 2) in order to compare fit with the SROI stages.

Phases

Description

Phase 1 - Discover

Early stakeholder meetings and workshops to
map existing systems and provision are common
to most Service Design approaches.

Phase 2 - Define

The designers begin to test, develop and
eventually qualify new service propositions with
stakeholders through a combination of
Personas, Use-Scenarios and User-Journeys.

Phase 3 – Develop

These propositions are refined and synthesised
into a Service Blueprint and Business Plan

Phase 4 – Deliver

The implementation of the Service Blueprint and
the delivery of a working service.

Table 2. Design Council’s 4 stage Double Diamond process model (Design Council, 2005).

Figure 5 illustrates how we correlate the two practices of SROI and Service Design based
on our experience of this study. The purpose of the diagram is to show how the SROI
process may be built into Service Design projects.
The Discover Phase will involve identifying the key project stakeholders. The Boundary
stage in SROI identifies who else, outside of the immediate stakeholder group, might also
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be affected by the project outcomes. In the very early stages of the project, this process
would encourage designers to identify potential societal impacts beyond the immediate
project stakeholder group.
In the Define Phase, the Service Design team will generate and test propositions with
stakeholders through a combination of Personas, Use-Scenarios and User-Journeys (all
approaches which capture what stakeholders value).
Through the Develop Phase the viable new elements of the service are synthesized into
a Service Blueprint and business plan. By modelling and calculating how much that
change is worth, the social impact value can be used to support the business case for the
service. Although in process terms there is alignment of phases between the two
processes (between A3 and B3 in Figure 5), in practical terms there is a divergence in the
necessary skill sets. At this point the SROI stage of modeling and calculating requires an
exacting and reductive approach, which may be most easily achieved by working in
connection with project team members with financial modelling experience.
In this study we found this stage of SROI to be resource intensive, due to the complexity
of measuring social impact (see example in Figure 4), confirming evidence from other
studies (see NEF 2005, Lawler et al 2008). It may be a useful approach where a detailed
business plan was already a planned deliverable, as this would provide information for
the ROI elements with the ‘S’ being the focus of additional effort. At this stage of the
process a conventional income/expenditure business plan will be simpler to achieve,
because it takes the viewpoint of a dominant stakeholder – the business. Additional work
is also required in order to report the necessary assumptions that were made to monetise
social impact, where in traditional income/expenditure accounting established
conventions can be followed.

Figure 5. SROI evaluation process embedded in a Service Design project.

Conclusion
There is the promise of a useful fit between SROI and Service Design in larger projects. It
may fit very well with those projects that already count a full business plan amongst the
deliverables and could be used to inform decision makers about social impact as the
project progresses. Its usefulness depends however on there being a will at Design
Management level to rehearse the method in order to develop tailored approaches.
In the current study’s before and after evaluation, the method was found to be timeintensive for the Service Design team as lay-users and also for some key project
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stakeholders, but that would improve with experience. In the case of detailed SROI
evaluations, latter-stage input from someone with a working knowledge of accounting
conventions is likely to be necessary.
SROI approaches could encourage a focus on the widest possible range of stakeholders
as part of problem-framing in the Discovery stage of Service Design projects. However to
fit with the co-design approaches that drive many service projects, it may need to be
developed into a shorthand form and captured alongside, or as a more explicit part of,
existing shorthand tools such as Personas and Scenarios. In this way aspirations around
wider societal value might be captured and carried into the following Service Design
stages.
One of the main practical limitations encountered in using the SROI process was difficulty
identifying appropriate proxies for the calculations.

Areas for further research:
Enshrining wider societal impacts in existing visual shorthand tools
Further research could expand on the idea of ‘visual proxies’, which could condense key
drivers identified in an SROI forecast into a more immediate and compelling form in order
to encourage wider uptake of the process by Service Designers. For example, in the
current SROI evaluation estimated reductions in paper use of 1500 reams p.a, as a result
of paperless digital portfolios were monetised as just £272 (DECC, 2009). However,
considered further, this represents approximately 225 trees left standing each year and
1.7 25-metre swimming pools of water not used in paper production
(www.thepapercalculator.org, 2011). Figure 6 provides an example of how visual proxies
could be used alongside other visual shorthand tools such as Personas and Scenarios, in
order to better communicate the social value of the project.

Figure 6. Visual representation of the impact conversion to paperless portfolio in this case
study.
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Abstract
The purpose of explanation graphics is to present processes, quantities, and phenomena. In many
cases such as facial expressions, emotional effects, and spatial relations, there is great potential for
graphics to explain things and relations in clearer and more sophisticated ways than mere texts can.
From the viewpoint of visual information, well-planned and sophisticated graphics can tell stories
and make complex ideas clear (Holmes, 1984; Jacobson, 1999; Wurman, 1989; Tufte, 1983/2001).
Effective and efficient guidelines for successful explanation graphics can help people make good
decisions quickly. For example, explanation graphics for safety can rescue people. Most people
usually do not have someone with professional training by their side when an accident occurs. And if
a serious accident occurs, emergency response is critical. Here again, what is important is not only
that the right action be taken but also that it be taken quickly. In emergencies, explanation graphics
can save time by conveying complex ideas clearly. Given the tremendous potential of visual graphics,
it is worthwhile to enlarge their functionality and to enrich their effects.
In view of the various forms of visual representation and explanation graphics on safety guides, this
paper addresses three analytical approaches to investigating explanation graphics: (1) analysis-ofcommunication techniques ensure the quality of the visual representation; (2) multimodality
discourse clarifies the use of visual languages and visual structures within representations; (3)
usability testing gauges the effectiveness of designs, such as users’ grasp of emergency-oriented
exploration graphics. Analysis-of-communication techniques investigate images and layouts from a
technical view of graphic design. In multimodality discourse, one analyzes the graphical information
by exploring relevant literature and by paying special attention to such information as value, salience,
and framing (Kress & van Leeuwen, 2006), and the visual-textual interrelations across the expression
plane, the content plane, and the context plane (O’Halloran, 2007). The usability test serves to verify
the effects of design elements.
By drawing from the social semiotics of language (Halliday, 1978/1985), visual design (Kress & van
Leeuwen, 1996), and visual language systems (Horn, 1998), this article establishes a systematic and a
strategic assessment of explanation graphics on safety guides from the perspective of visualinformation design. Moreover, this paper pays attention to users’ experiences of designed
representations. Conveyable graphics should be able to provide correct information efficiently and
effectively from a practical viewpoint of visual-information design. The descriptive results of current
study should provide fundamental principles for visual elements and for composition in explanation
graphics. It also suggests ways to organize and represent effective visuals that associate with users’
needs and life experiences.

Keywords: visual-information design, explanation graphics, communication techniques,
multi-semiotics, multimodality, user experience
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Introduction
When successful, exploitation graphics depict processes, quantities, and phenomena. In
many cases, graphics can do a better job than texts can of explaining things and
relations. From the viewpoint of visual information, well-planned and sophisticated
graphics can tell stories and make complex ideas clear (Holmes, 1984; Jacobson, 1999;
Wurman, 1989; Tufte, 1983/2001). Successful explanation graphics can make knowledge
communication “more effective through simple to complex visual language” (Lin, 2009). In
view of the many various forms of visual representation and explanation graphics, this
paper addresses three analytical approaches to investigating explanation graphics: (1)
analysis-of-communication techniques, (2) multimodal discourse analysis, and (3)
usability testing. In this way, the current paper strengthens efforts to identify the visible
and invisible meanings that a visual carries and how a visual delivers messages to users
who can then understand some piece of information and who can perform it. Those
analytical tools are to understand the use of visual languages and visual structures within
the representations, and to test the effectiveness of the designs, such as the degree to
which users understand explanation graphics.

The analytical approaches
In order to establish a systematic and a strategic assessment of explanation graphics
from the perspective of visual-information design, this paper takes safety as an important
avenue for study. Researchers point out that the cohesion and the integration between
languages and images merit further discussion on the nature of inter-semiotics texture
(Liu & O’Halloran, 2009; Royce, 2007). By drawing from the social semiotics of language
(Halliday, 1978, 1985), the inter-semiotic texture in typology (Martin, 1992), visual
language systems (Horn, 1998), and visual design (Kress & van Leeuwen, 1996), the
current paper analyzes the various uses of visual languages and visual structures within
representations. In addition to discourse analysis, this paper pays attention to users’
experiences of designed representations. From a practical viewpoint of visual-information
design, a conveyable graphic such as an explanation graphic should be able to
communicate correct information well to users. Designers who get feedback from users
regarding their perceptions of explanation graphics can improve the graphical
associations between outer appearances (representations, layouts, and interfaces) and
the inner meanings (concepts and their relations to one another).

The analysis of communication techniques
Explanation graphics is a visual representation that explains various issues, such as
procedures or stories. Having different forms and using different media, explanation
graphics synthesize complex ideas and present them as a unified whole. These graphics
have the potential to assist a wide range of users by integrating various visual
communication forms and elements. By integrating texts, images, shapes, and symbols
into one another, explanation graphics provide users with multiple and versatile ways to
receive information and to understand it.
Because graphics have tremendous potential, it is worthwhile trying to enlarge their
functionality and to enrich their effects. For example, warning signs and graphical
guidelines for the public can reduce accidents and injuries; however, some dangers are
less evident and escape people’s attention. Explanation graphics for safety can rescue
people in emergencies. Most people do not have someone with professional training by
their side when an accident occurs. And yet, when a serious accident occurs, emergency
rescue is vital and should unroll according to rules and quickly. At this moment, several
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critical steps of treatment can save people’s lives as first-aid responders arrive. A
successful explanation graphic can quickly introduce users to or remind users of the main
points of an emergency response. Effective and efficient guidelines can help people,
whether novices or not, apply correct treatment to a person in need during an emergency.
In order to help users of explanation graphics take the right action, three design
techniques are suggested. The first technique for explanation graphics is to create an
effective document that is simplified and communicative to ensure the ease of
understanding. An easily understandable visual representation not only can explain the
causes and effects of specific phenomena, but also can provide pertinent suggestions to
its users. The approaches to information presentation indeed can influence users’ efforts
to identify patterns, to think deeply, and to see the big picture, regardless of whether they
are experts or novices.
Similar to visual-information design, the second technique derives from general
communication and advertisement theory, which teaches us to have your audience’s
attention, to keep their interest, to stoke their interest, and then to provoke action. Without
the users’ attention, the user will not regard the explanation graphic. It is not enough to be
visible; the graphic must hold users’ interest in it. Once the interaction occurs, multimodal
perceptions stimulate users’ willingness to learn more and to do more. All kinds of
reactions such as willingness to learn, to contribute, to purchase can take hold of users
when they grasp ideas with satisfaction.
The third technique concerns language use for successful communication. Using a
language, both textual language and visual language, that the target users are familiar
with and can appreciate is a must. The connotations and denotations of language use
must fit into a target group if members of the group are to notice and accept the
message. Case studies such as the explanation graphic involving the stroke-rapidresponse pattern can harness the techniques above to improve the design. In order to recreate an effective explanation graphic, a spiral-research routine (e.g., usability tests,
material analyses, problem definitions, problem solving, re-designs)—enables
researchers and designers to examine the given material and to find the key problem in
need of resolution. Several of this case study’s techniques such as taking close-up shots,
magnifying symptoms by means of visuals, and making brightness/ chroma adjustments
can usually direct a considerable amount of users’ attention to, and strengthen users’
impressions of, a given set of main points. This study not only reforms approaches to
visual representations but also revises approaches to slogans and colloquial copies to
increase the ease of understanding and memory duration. The use of visual language is
two-fold: one use is the careful selection of slogans and copies for the presentation of
complex underlying ideas; and the other use is the presentation of type face, such as the
selection of font families, font-size decisions, and other relationships between texts,
symbols, and images.
Research shows that presentation styles and layout space indeed impact reading
experiences, cognitive performance, and overall user preferences (Chaparro, Baker,
Shaikh, Hull, & Brady, 2004). The styles of visual-design derive from the relationshipcentered management of visual elements (i.e., fonts, shapes, units, and forms) with
stylization. The spaces on layouts, such as margins and non-margins, contribute to users’
satisfaction and comfortableness (see Figure 1). Also, graphics that feature either vague
presentations or ambiguous relationships confuse users. Ambiguity and vagueness are
difficult to measure. They often result when explanation graphics are developed under the
secondary considerations in a production process. In order to solve this problem,
designers must pay greater attention to the strategy of presenting concepts from the very
beginning of publication planning. It is a must to define what the content is and whom the
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information aims to address in the very early stages of planning. Visual-information
designers therefore need to participate in planning and strategic teams so that
professional visual-information considerations are included in the core concepts and are
implemented throughout the project. Visual practitioners really participate in the ‘design’,
rather than merely ‘decorate’, so that the visual representation allows users to understand
the rationale within.

Figure 1. The styles of visual-design derive from the relationship-centered management of
visual elements (i.e., fonts, shapes, units, and forms) with stylization.

Another case study regarding the image-text relationship on medicine bags our research
team conducted found that communicative techniques indeed make differences in the
effectiveness of the related visual communication. For example, one suggestion is that
key points should be placed in eye-catching positions. Inappropriate positions cause
many users to overlook or to misunderstand information. Moreover, designers should
carefully redefine and redesign the arrangement of text boxes and image boxes, as well
as the blank spaces in between. So that all visual information will be legible for the
targeted users, the regular font size on the medicine bags should be 14 points, the
emphasized text should be 18 points or greater, and lines should be double spaced. All of
those characteristics, in conjunction with thoughtful color decisions, create sufficient
contrast for comfortable, easy reading. In addition, the designs of symbols should be
such that the symbols are easily distinguishable from one another.

Functional arts, multi-semiotics, and multimodality
Explanation graphics explain things via the coherence and the organization of texts,
images, and symbols, which forms meanings and metaphors via visual language (Horn,
1998). Those compound meanings and implications convey ideas through linguistic
channels, spatial relations of images, and different levels of stylization (Mayer &
Leeuwen, 1981). Levin (1981) suggested a pictorial prose-learning strategy for
comprehension to afford users (“students,” in Levin’s study) “an efficient storage and
retrieval scheme for long-term recall” of information, and ascribed eight functions of
pictures (Levin, 1981b) four of which are from a cognitive-psychological viewpoint: (1)
Representation Function, (2) Organization Function, (3) Interpretation Function, and (4)
Transformation Function. The functions are listed below (see Table 1):
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Table 1. The functions of pictures are classified according to level of text
information and primary cognitive function(Levin, 1981, p. 25).

In the 1990s, researchers paid more attention to the extension of systemic-functional
grammar to “non-verbal semiotic resources and media” (O’Toole 1994). Researchers
seek the connotations and denotations of visuals from a linguistic viewpoint and argue
against traditional views on language and society. Michael A. K. Halliday (1978) proposed
the meaning potential and the social context of language. To identify social dimensions of
meaning and significant interpretations for shaping individuals and societies, practitioners
of social semiotics focus on meaning-making and try to understand those meanings
relative to various ‘channels’, such as speech, writing, and images, and with different
‘modes’, such as visual, verbal, gestural, and musical resources for communication.
Gunther Kress and Theo van Leeuwen (1996) discuss the concept of modality use on
visuals, outline the principle of composition, identify key issues of visual texts and
images, such as spatial dimensions (left/right, top/bottom, center/margin), and establish
analytical viewpoints on visuals as communicative and rhetorical devices. Other theorists
have been engaged in the grammar of visual design in different ‘modes’ such as
mathematical symbolism, characterized by Kay L. O’Halloran (1996). O’Halloran (1999)
conceptualizes mathematics as a ‘multisemiotic discourse that involves “language, visual
images, and symbolism” (pp. 124, 1-2, 1-29).
The multi-semiotic approach arose in the late 1990s. Kress and Leeuwen (2001) later
showed “how two kinds of thought processes interact in the design and production of
communication messages,” including “design thinking” and “production thinking,” within
which direct interactions occur between materials and media use. Semiotic modes can
include visual, verbal, written, gestural, and musical resources for communication. They
also include various “multimodal” ensembles of any of these modes (Kress & van
Leeuwen, 2001). Researchers seek the connotations and denotations of visuals from a
linguistic viewpoint such as the one outlined by Robert Horn (1998), who lists seventeen
visual display functions of visual language. This approach has received considerable
attention regarding applicability to the highly mediated world in which we are living.
According to Iedema (2003), researchers have yet to determine an agreed-upon
terminology in multimodality studies. Liu and O’Halloran (2009) clarified that ‘multisemiotic’ describes texts and visuals “which deploy over one semiotic resource” whereas
‘multimodal’ “is used for discourse which involves more than one channel of semiosis.”
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In order to help determine the visible and invisible meanings a visual carries and how it
delivers the messages that user must understand and perform, this paper addresses
different analytical approaches to investigating and explaining graphics. In addition to
discussing design techniques for the communicative approach, multimodal discourse
analysis should help us understand the use of visual languages and visual structures
within representations. Researchers who are interested in this field of research analyze
graphical information by exploring relevant literature that addresses the principles of
composition, including information value, salience, and framing (Kress & van Leeuwen,
2006), and the visual-textual interrelations across the expression plane, the content
plane, and the context plane.
Explanation graphics can inform users by rigorously employing strategic combinations of
visual elements. In addition to our research on both slogan revisions and colloquial-copy
revisions related to stroke-rapid-response issues, the research team also conducted
research on how we should examine and redesign visual information presented on
medicine bags. Various analytical approaches to great decision making should amplify
the communicative functions of visual representation. More than half of the current
study’s participants had difficulty completing the task because the indicated texts were
not clear enough for the users to follow. It is essential that the representative text clearly
express not only the visible messages and their implicit meanings, but also the
surrounding messages that, when taken together, create relationships capable of
strengthening people’s understanding of the given text. In addition, the grouping of the
texts can create an “information chunk,” which helps develop complex concepts. In
addition, symbolic shapes can make the groupings clearer while investing the information
with more cultural meaning.

User experiences
To investigate user experiences, we must shift our focus onto people’s perceptions and
satisfaction. This approach provides the discussion of design practices and researches a
holistic view by linking with analysis-communication techniques and the multisemiotics/multimodality discourse. Designed materials are supposed to test the
effectiveness of designs regarding such matters as users’ understanding of explanation
graphics in an emergency. Researchers and designers therefore execute the usability
test to verify the effects of design elements. Through a series of discussion and usability
tests related to signs and explanation graphics, essential and practical issues from the
viewpoint of visual-information design can then be carried out. The goal underlying these
approaches is to delineate the relationships among visuals as well as to make the
explanation graphics accessible.
Regarding image-text relationships on medicine bags, research shows that hospitals
determine both the content and the presentation of the content, essentially forcing
patients to accept whatever information they can receive (Lee, Tsung, & Tsung, 2008)
without regard to its effectiveness or legibility. Because this type of visual information is
important because it explains to patients how they should take medicine specifically and
how they should take care of themselves generally, designers should pay attention to
users’ experience and determine whether the information’s design facilitates ease of
access and understanding (Figure 2).
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Figure 2. Image-text relationships on medicine bags collected from various clinics and
hospitals.

Drawing on suggestions that pioneers in design made about medicine-label layouts and
their readability (Britain & Letts, 2005; European Commission, 2009; Rogers, Shulman,
Sless, & Beach, 1995), our research team collected, tested, and analyzed currently used
medicine bags in Taiwan in order to improve their informative functionality. The design
problems that we identified resulted from testing of use experiences and targeted users’
interviews with a focus group from a community university for seniors hosted by the social
welfare department of the New Taipei City Government. We recorded and organized
diagnosis-testing data, and organize those data according to Rogers, Shulman, Sless,
and Beach’s framework: (1) ‘correct answer’ refers to users’ accurate responses, (2)
‘instant answer’ refers to user-provided responses that neither the users located through
a search for information nor the medicine bags presented to the user correctly, (3)
‘confusion’ refers to the state of mind characterizing users who provided wrong answers,
(4) ‘error position’ refers to situations where users provided correct answers but the
answer does not existed on the material, and (5) ‘failure’ refers to users’ inability to find—
within a certain period of time—information that would enable them to answer a given
question (Rogers, Shulman, Sless, & Beach ,1995). With this framework of summary
table, researchers and designers can easily define design problems by organizing and
synthesizing data and by then entering into a problem-solving process.
Designers who understand both human mental processes and behavioral trends are
better equipped to create visual designs that are accessible to users. Designers can do
so at the very earliest stage (multimodality discourse versus users’ mental processes and
behaviorism), throughout the planning of the visual structure (communication techniques
versus users’ preferences), and to the final visual representation and interface that users
would interact with (visual representation versus users’ experiences in general).
According to Josephs (2000), American psychologist Ulric Neisser claims that “all mental
processes by which the sensory input is transformed, reduced, elaborated, stored,
recovered, and used” indicate (1) coding operations and (2) memory and applied
operations. When users receive visual information, information processing begins, with
the mind saving, filtering, recognizing, and selecting it, and putting it into the categories of
short-term and long-term memories. The memorized information can be recalled
whenever it is needed. Explanation-graphics designers should understand this causeand-effect process of how communication techniques are related to users’ experiences
so as to create multi-sensory effects sensitive to the interactions between users and the
explanation graphics.
By presenting explanation graphics and structuring information so that it is accessible,
available, and understandable, information designers have to shift their focuses from their
own preferences to what benefits users and how users wish to access and use the
provided information. The balance between creative art-making and the functional
consideration of a successful graphic is to link designers’ creations to users’ demands. To
enhance the availability of explanation graphics, designers should build the information
architecture with an eye toward ease of use. A great information service should guide
users to whatever information they need rather than confuse them or lose them. With
rapid changes in technology, there are all sorts of approaches to presenting information
in a dynamic yet friendly way for diverse users, because diverse users often differ from
one another regarding how they access graphics and how they acquire knowledge.
Wurman (1988) argues that if information design does not “inform” (activate the
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communication), it is not information (p. 16). Outside accessibility and friendly interface,
ease of understanding is the key to users’ successful accessing of information. Such a
course of consideration, I argue, will be in line with the holistic views of visual-information
designers and will provide users with effective and efficient explanation graphics.

Conclusion
The current study describes the fundamental principles for visual elements and
composition in explanation graphics. This article also identifies approaches to organizing
and representing effective visuals that reflect users’ needs and life experiences. A piece
of successful visual information can explain things correctly and clearly. With this effort,
this paper makes comments and suggestions that will help us understand how the uses
of visual language and visual-information structures in explanation graphics affect users’
understanding of the provided information.
This paper introduces three analytical approaches to investigating explanation graphics—
analysis-of-communication techniques, multimodal discourse analysis, and usability
testing—as well as background issues and current issues surrounding visual information.
This paper explains why information has to be designed and presented in different ways
according to whom it is addressed, and suggests how visual-information design’s power
of persuasion can facilitate people’s decision-making.
A sophisticated graphic not only presents truths and facts, but also identifies the
relationships between the variables, derives identified patterns from past events, and
predicts what will happen in the future. It is essential to present a broad range of
viewpoints when resulting decisions affect thousands or millions of people’s lives, work,
and interactions with the environment. With intellectual insights and creations from visualinformation designers, a visual representation possesses its own incredible potential to
rouse users’ attention, to strengthen users’ understanding, and to facilitate people’s
decision-making. The integration of suggestions from design practices and analytical
findings is able to enhance visual design for better communication and understanding by
addressing forms of communication, the content of visual information, and user
experience.
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Abstract
To explore the relation of physical features of man-made environment and
people's aesthetic response, this research is to carry out the empirical
research of formal aesthetics and test the possible differences among
college students who major in the design and non-design. We used various
photographs of architectural space as the tool of investigation to 1,167
college students. During the process of developing research instrument, we
first used multi-cross comparison, and gradually narrow down the quantity
of pictures used for the investigation, then conducting formal investigation
without going through the "pilot test" process. After the field investigation,
we further reduced the quantity of factors and questionnaires according to
the statistical analysis of data gathered through the investigation. Then the
methods of Delphi technique and the focus group are used to interpret the
various factors and physical features, and naming all the factors
accordingly before the final differentiation analysis. Two major conclusions
are drawn from this study. First of all, a built space with features of "form
of modern technology and materials, showing the flowing curve of infinite
extension and tension" is more likely to create aesthetic response.
Contrarily, "exaggerated form and presentation, excessive use of the
structure lead to unexpected changes in sense, and too monotonous
segmentation and texture with the solemn tones of color” would hardly give
rise to the aesthetic response. Secondly, at the aesthetic evaluation of the 8
factors, different gender and age are significantly diverse in 3 and 4 factors
respectively, while students with design and non-design major have
significant differences in 5 factors. The conclusion responds studies made
abroad in this regard. This study concludes with follow-up proposals for
research and teaching of design.
Keywords: formal aesthetics, aesthetic evaluation, aesthetic factors,
aesthetic response
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Preface
Beautiful things are welcome by everyone. Still, some environment
sends out a sense of pleasure, while some shows unattractiveness and
dullness. What are the factors or components contribute to aesthetic
environment? How do different individuals judge an environment being
attractive or not? How do designers create aesthetic experiences to users
of spaces? These are all important issues that waited to be explored for
environment-related practice, such as urban planning, landscape,
architecture and interior design. That is why research relates to
environmental aesthetics has always been focused. From the educational
viewpoints, professional training and education begin at college; will
training bring differentiation to certain aspects? Are aesthetic evaluations
from design and non-design students totally different? These are all
questions require further discussions. Therefore, this research used
photographs of architectural space as tool of metrological investigation to
college students. Main purposes of this research include:
1. Developing measure tool and method to explore college students’

aesthetic evaluation of architectural space.
2. Analyzing differences among various grades, ganders and majors
towards aesthetic evaluation.

Results from this research will benefit further understanding of differences
from professional design training and education.

Literature Reviews
Most of the existing researches of environmental aesthetics are based
on scientific empirical theories. The so-called empirical aesthetics focus on
physical features of environment, it focuses entirely on form or structure of
objects to explore relation between aesthetic experience and form or
structure. Thus, it is also known as formal aesthetics or structural
aesthetics.
Formal aesthetics uses empirical aesthetic theory to find out
“aesthetic factor” resulted from stimulation of real environment and
“aesthetic response” from different individual towards different aesthetic
factors. “Aesthetic factor” means physical features of environment—form
or structure that composes objects, including its variations. Discourses
vary from shape, proportion, rhythm, ratio, complexity, color, brightness
and shadow, (Lang, 1987) space syntax and space relation system, (Groat
and Despres, 1991:3-53) complexity, incompatibility, ambiguity, marvel,
uniqueness and order. (Wohlwill, 1976:37-86) Nasar (1988、1989:235257) sorted out these aesthetic factors into three categories: complexity,
spatial perception and order. Complexity includes visual richness and
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decoration accessories. Spatial perception includes openness, broadness
and density, while order includes unity, order and clarity. In addition,
“aesthetic response” is the sweet physical, psychological and behavioral
responses caused by environmental aesthetics. Lang (1987:179) pointed
out that traditional definition of aesthetics means artistic perception of
aesthetics, aesthetic response only deals with feelings of enormous
density, such as feeling of sublime. However, aesthetics in environmental
aesthetics is not the traditional aesthetics; instead, it is defined as
psychologically pleasure sensation towards environment. In other words,
aesthetic response in environmental aesthetics stands for the sense of
pleasure caused by environmental aesthetic factors.
To sum up, aesthetic response is process of cross interaction of
preferences evaluation regarding different individual’s attributes, receiving
perception, recognition and preference. Hence, aesthetic response can be
seen as a contingent relation with environment’s physical attribute, which
built upon continuous interaction between individual and environment.

Research Method
3.1

Research structure, hypothesis and respondents

Based on empirical formal aesthetic targeted at architectural space,
this research took college students as its respondents and tried to explore
aesthetic evaluation of various architectural space from different individual
attributes. Individual attribute and architectural space are the independent
variables in this research, dependent variable is aesthetic evaluation. Null
hypothesis in this research is “no significant difference from aesthetic
evaluation of architectural space among different college students’
attributes.”
In order to explore possible differences between design students
trained by architecture or interior design education and non-design
students trained by other professional education on aesthetic evaluation,
this research sorted out one of its variables as “department/major” to
differentiate the differences. Moreover, due to the high similarity of
demographic variable, only “gender” and “grade” were added additionally,
while “grade” was classified as freshman, sophomore, junior and senior
year. Respondents were divided into design schools and non-design
schools via stratified sampling.

3.2

Research tool

Quantification of aesthetic evaluation is the key to a successful
research in empirical environmental aesthetic research. It is not judged by
rational perception, but by intensity of feelings. (Stamps, 2000:71-99)
Nasar (1997:149-193) believed that suggestions from related researches
(eg. Feimer, 1984:61-88; Oostendorp, 1978:83-89) indicate that using
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pictures as the measure tool can predict respondents’ similar responses
from the scene. Owing to the rich information it contains in pictures, it is
one of the tools that can display complicated environment completely so
that respondents can go through assorted environments in a short period
of time. Therefore, pictures are widely used for aesthetics research, being
effectively and easily. Most research results from other countries are
identically the same. Respondents react the same to the colored slides or
photographs as they were at the scene. (Hershberger and Cass,
1974:117-134; Kaplan and Kaplan, 1989; Oostendorp, 1978:83-89;
Seaton and Collins, 1970: 6-10-1－6-10-12) Therefore, this research
adopted colored photographs retrieved from magazines or websites
domestically and internationally as the research tool. This research
defines “architectural space” as space (indoor and outdoor) that after
architecture and interior design work. Due to objective restrictions, this
research carried out its questionnaire through slide projection instead of
real on-site evaluation. Even though the above literatures show that
evaluations from seeing photographs match on-site seeing experience, it
only indicates photograph presentation which should not be explained as
an identical overall experience. In other words, extrapolation results
should be made within certain restrictions.
When it comes to developments of research tool, based on literature
reviews and experts’ opinions, outlining 10 aesthetic components related
to architectural space. They are ratio and scale, shape and format,
complexity, style, order, color, spatial perception, texture, shadow and
lighting, and marvel and originality. 2 architecture graduate students and 2
interior design graduate students worked together to select 300 pieces of
real design work colored photographs from recent architecture and interior
design magazines and websites worldwide. Later, four experts with yearlong practical working experience from architecture and interior design
industry selected their 300 photographs in the same way. Photographs
with poor printing quality or complex background are excluded, keeping
only those with distinct architectural space. Cross comparing photographs
from the two groups, 165 photographs interacted. 10 teachers from
architecture and interior design departments were gathered at the expert
meeting via focus groups approach to pick out the most ideal photographs
to measure the 10 components. There were 105 photographs approved by
6 teachers, including 52 photographs of architectural space and 53 of
interior space, each component has different pieces of photographs.
Numbering these 105 photographs and converting them onto PowerPoint
file in use of measure tool for questionnaires. Only the number of A1 to
A105 showed while display, not revealing its component category.
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Without pilot test, the formal questionnaire was carried out straight
away. After analysis, this research narrowed down list of questions and
numbers of components. Final analysis was based on the reduced
components and questions. A brief introduction of goal and instruction was
given before the official display of questionnaire. There is a 10-second
delay between each photograph display, respondents were asked to
choose their subjective aesthetic feeling of each one. Likert scale was
used to evaluate aesthetics, from 5, 4, 3,2 to 1, each represents extremely
attractive, attractive, ordinary, unattractive and extremely unattractive. The
higher the point is, the higher aesthetic value it shows to the respondents.
Results from 105 questions regarding aesthetic evaluation were analyzed
by SPSS 12.0. This research sent the file via email to 10 teachers with
mater’s degree that have at least 5 years of practical design working
experience with Delphi technique to interpret these photographs on
psychological attributes and visual features. Psychological attribute is the
overall feeling sends out from space in photographs, described in
adjectives. Visual feature is the appearance from each space, described in
objective description. After collecting replies from experts, the reorganized
results were sent back to them so that they could review and revise if
necessary. This step was repeated twice. A focus group invited these
experts to exchange and discuss their thoughts and opinions. The author
finalized and named each component after complete description and
discussion from these experts.

4. Research Results and Analysis
4.1 Individual attributes distribution
In all valid 1,167 samples collected by this research, individual
attributes distribution are: 1. Gender: 443 males (38.0%) and 724 females
(62.0%). 2. Grade: 390 freshman students (33.4%), 385 sophomore
students (33.0%), 336 junior students (28.8%) and 56 senior students
(4.8%). 3. Professional background: 581 design major students (49.8%)
and 586 non design major students (50.2%).
There are 105 questions in this research scale composed by 105
pictures. All respondents are asked to assess aesthetic evaluation of all
105 questions. With Cronbach's α reaches .945, meaning these questions
have an excellent internal consistency that makes the scale highly reliable.

4.2 Exploratory factor analysis
Results from 105 questions regarding aesthetic evaluation were
analyzed by SPSS 12.0. Using KMO and Bartlett’s test of sphericity to
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determine variables suitable for factor analysis and results showed that
KMO= .930 with superb suitability, while chi-square distribution was
39095.228 (df=5460), p=.000 with significance. In short, there are
common factors in correlation matrix of population suitable for factor
analysis. After using principle component analysis and orthogonal varimax
rotation, 22 components with eigenvalue higher than 1were extracted,
which could explain 53.03% variance. However, the extracted components
were too many and too complex, it was better to find a balance point
between numbers of components and overall explainable variance. Thus,
this research deleted questions with factor loading lower than .5, split
loading above .4 and single component composed by single question after
examining rotated factor loading. 75 questions were deleted while further
analyzing the rest 30 questions. Cronbach's α went down a bit to .809,
reduced by .136, still the 30 questions had high reliability. Bear in mind
that numbers of questions usually lead to decreasing reliability. As for
factor analysis, results from KMO and Bartlett’s test indicated KMO=.832
with fine suitability, while chi-square distribution was 7169.850 (df=435),
p=.000 with significance. In short, there are common factors in correlation
matrix of population suitable for factor analysis. 8 factors with eigenvalue
higher than 1 were extracted, which could explain 54.70% variance. Not
only the measure tool of questions were reduced 71.4% (75 out of 105),
but also the results were condensed. Its total explainable variance did not
decrease; it went up 1.67% with numbers of factors reduced from 22 to 8.
Therefore, numbers of factors and explainable variance reached a better
balance point. Further analysis in this research was based on the reduced
8 factors with 30 questions.

4.3 Factor attributes and features
This research invited 10 experts to interpret the 8 factors with 30
photographs to understand its psychological attributes and visual features
via Delphi technique and the focus group so that a common view is
reached for each factor. The followings are the name for each factor
named by this research based on these common views. 1. A- Simple
Clarification, 2. B- Mysterious Sensation, 3. C- Streamline Tension, 4. DRefined Steadiness, 5. E- Pure Nature, 6. F- Exaggerating Change, 7. GSentimental Fashion and 8. H- Concise Sophistication. Table 1 presented
photograph of the highest factor loading of each factor and its
psychological attributes and visual features.
Table 1 Photograph of each factor and its attribute, feature and name
Photograph* and its serial
number
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Factor 1

FC: A- Simple Clarification
PA: simple, geometric, rational
A65

VF: simple format and
concise blocks

Factor 2

organized

lines,

colorful,

lavish

FC: B- Mysterious Sensation
PA: modern,
atmosphere
A5

sensual,

VF: genius shape of line, modern space
elements, avant-garde color and lighting

Factor 3

FC: C- Streamline Tension
PA: wing-spreading, streamline, technological,
tension extension
VF: form of modern technology and materials,
showing
the flowing curve of infinite extension and
tension,
A72

shining by the reflection in water

Factor 4

FC: D-Refined Steadiness
PA: steady, magnificent, oriental style
VF: steady lines and balanced shape, ordered
ratio and
A60

solid texture, solemn hue and color matching

Factor 5

FC: E- Pure Nature
PA:
contemporary
comfortable, delicate

moderate,

natural,

VF: pure lines and Japanese housing style,
natural light
and vision penetration, delicate color match,
plain and
A26

unadorned

Factor 6

FC: F- Exaggerating Change
PA: vivid, twisted and deformed, paradoxical,
oppressed
VF:

A90

exaggerated form and
excessive use of

presentation,

the structure lead to unexpected changes in
sense, and

Conference Proceedings

1037

LIU Yie Ching

too monotonous segmentation and texture
with the
solemn tones of color
Factor 7

FC: G- Sentimental Fashion
PA: flowing, characteristic, dreamy, appealing
VF: multilayered soft curve constructing a
space,
subversion of traditional ideals and make
them
A47

interesting, contrast colors to draw attentions

Factor 8

FC: H- Concise Sophistication
PA: concise, contemporary, elegant, serene
VF: steady hue, concise lines, slick and
simple,
A36

emphasizing on its inward grandeur texture

*

representative photograph is the photo with highest factor loading in each factor
category, sources of each representative photograph: Factor 1 (A65) Lin et al., (2005)
p.42, Factor 2 (A5) Chinese Society of Interior Designers, Taipei (2007) p.55, Factor 3
(A72) Chinese Society of Interior Designers, Taipei (2007) p.42, Factor 4 (A60) Lin et al.,
(2005) p.181, Factor 5 (A26) Chinese Society of Interior Designers, Taipei (2007) p.107,
Factor 6 (A90) http://www.arcspace.com/architects/zvi_hecker/spiral/1.Spiral-House.jpg,
Factor
7
(A47)
http://www.earchitect.co.uk/madrid/jpgs/hotel_puerta_america_zahahadid_5.jpg, Factor 8 (A36)
International Federation of Interior Architects/Designer (2007), p.43

4.4 Descriptive Statistics
Among all 8 factors, Factor 3 C- Streamline Tension has the highest
ranking to 3.875, while Factor 4 D- Refined Steadiness being the lowest to
2.768. (Table 2) To conclude from all these analyses, a space with
modern format and technological texture that shows smooth flowing
streamline tension far beyond seems more likely to be an attractive scene.
On the contrary, exaggerated form and presentation, excessive use of the
structure lead to unexpected changes in sense, and too monotonous
segmentation and texture with the solemn tones of color” would hardly
give rise to the aesthetic response.
Table 2 Descriptive statistics summary of aesthetic evaluation results
(n=1167)
Ranking

1038

a
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b

Standard
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Deviation(SD)
1

3 C-Streamline Tension

3.875

.607

2

7 G-Sentimental Fashion

3.459

.674

3

5 E-Pure Nature

3.371

.667

-3

2 B-Mysterious Sensation

3.092

.620

-2

6 F- Exaggerating Change

2.883

.913

-1

4 D-Refined Steadiness

2.768

.748

a

ranking by its evaluated score, 1 is the highest, -1 is the lowest,
average range from 1 to 5.

b

aesthetic evaluation

4.5 Variance analysis/ t Test
Variance analysis was used to further understand three individual
attributes—genders, grades and departments/majors, towards aesthetic
evaluation.
(1). Genders
Genders made obvious differences on Factor 2, 3 and 7. Males
believed that Factor 2 “B- Mysterious Sensation” contributes more to
aesthetic, while females preferred Factor 3 “C- Streamline Tension” and
Factor 7 “G- Sentimental Fashion.” Generally speaking, males tend to like
genius curve and modern spatial elements surrounded by mysterious
lighting and diverse shade. Females, however, prefer space with modern
technological form and texture that displays flowing, multilayered
extension goes far beyond. Table 3 showedsignificance results from
gender t Test.
Table 3. Results of gender t Test
a

b

Gender （average ±SD）

Levene Test

t

Male(1)

Female(2)

significance

(two-tail)

3.152±.594

3.056±.633

.290

.010

1＞2

3.811±.566

3.915±.626

.013

.004

1＜2

3.378±.650

3.508±.684

.094

.001

1＜2

Factor

Factor 2
B-Mysterious
Factor 3
C-Streamline
Factor 7
G-Sentimental

Test

significance

Comparison

d
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a

b

Gender: 1, male n=443; 2, female, n=724。 Average range from 1-5.

c

significance from Levene Test, then Equality of variance is not hypothesized.
(two-tail) p < .05, shows variance significance.

If test results show
d

t Test significance

(2). Grades
Different grades presented apparent differences among Factor 3, 4, 6
and 7. After multiple comparison by Scheffe’s method, variance
significance appeared in 4 groups. Factor 3 C-Streamline Tension:
freshman > senior and sophomore > senior. Factor 4 D-Refined
Steadiness: freshman > sophomore, junior and senior. Factor 6 F
Exaggerating Change: senior > sophomore. Factor 7 G-Sentimental
Fashion: freshman > senior. Freshman grade has obvious differences than
other grades. In other words, test results indicated that junior and senior
students tend to give lower points than freshman students regarding
architectural space aesthetic evaluation, which could result from their
knowledge and life scope and experiences being better and wider than
other students. Table 4 showed significance results from grade t Test.
Table 4. Results of grade t Test
a

b

Grade （average ± SD）
Factor

Factor 3

Scheffe’s

F

Junior

Senior and

(2)

(3)

above (4)

3.908±.621

3.914±.621

3.835±.575

3.621±.508

4.742

2.961±.756

2.687±.715

2.665±.718

2.601±.847

13.634

1＞2,3,4

2.942±.948

2.777±.921

2.876±.872

3.232±.733

5.040

4＞2

3.519±.665

3.459±.688

3.425±.651

3.244±.726

3.234

1＞4

Freshman

Sophomore

(1)

method

1,2＞4

C-Streamline
Factor 4
D-Refined
Factor 6
F- Exaggerating
Factor 7
G-Sentimental
a

b

freshman n=390, sophomore n=385, junior n=336 and senior and above n=56. average range
1-5.

(3). Departments/ majors
Different majors had obvious significance on Factor 1, 3, 4, 5 and 7.
Design major
students considered aesthetic factors as Factor 1 A-Simple Clarification
and Factor 5
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E-Pure Nature. Non-design major students took aesthetic factors as Factor
3
C-Streamline Tension, Factor 4 D-Refined Steadiness and Factor 7 GSentimental
Fashion. By all accounts, design students preferred “concise nature” as
simple format
and organized lines, concise blocks piling up, usage of raw material and
hue,
penetration of nature lights and visions, pure lines and delicate colors.
Non-design
students, however, tended to enjoy modern technological form and
materials that
display a flowing and multilayered curves construction and lighting and
colors
that subverting traditions result in endless fun. Table 5 showed
significance results from department/major t Test.
Table 5. Results of department/major t Test
Department/major
b

a

（average

±SD）

Levene Test

Factor

significance

t

Test

significance

Comparison

Design

Non-design

major(1)

major (2)

3.35±.584

2.908±.649

.016

.000

1＞2

3.834±.598

3.916±.611

.393

.020

2＞1

2.668±.772

2.866±.711

.028

.000

2＞1

3.426±.663

3.318±.648

.744

.005

1＞2

3.387±.672

3.530±.668

.829

.000

2＞1

d

(two-tail)

Factor 1
A-Simple
Clarification
Factor 3
C-Streamline
Tension
Factor 4
D-Refined
Steadiness
Factor 5
E-Pure Nature
Factor 7
G-Sentimental
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Fashion
a

b

department/major: 1 design major (n=581), 2 non-design major (n=586). Average range
c
from 1-5. If test results show significance from Levene Test, then Equality of variance is not
d
hypothesized. t Test significance (two-tail) p < .05, shows variance significance.

Results from these t Tests and variance analyses did not support the null
hypothesis, “no significant difference from aesthetic evaluation of
architectural space among different college students’ attributes.” That is to
say, college students with different attributes have significance regarding
architectural space aesthetic evaluation.

Conclusions
To explore the relation of physical features of man-made environment
and people's aesthetic response, this research is to carry out the empirical
research of formal aesthetics and test the possible differences among
college students with different attributes. The followings are results from
this research.
1.

2.

3.

4.

A built space with features of "form of modern technology and materials,
showing the flowing curve of infinite extension and tension" is more likely to
create aesthetic response. Contrarily, "exaggerated form and presentation,
excessive use of the structure lead to unexpected changes in sense, and too
monotonous segmentation and texture with the solemn tones of color” would
hardly give rise to the aesthetic response.
Three factors showed significance among all 8 factors regarding gender
differences. Males tend to like genius curve and modern spatial elements
surrounded by mysterious lighting and diverse shade. Females, however,
prefer space with modern technological form and texture that displays
flowing, multilayered extension goes far beyond.
Four factors showed significance among all 8 factors regarding grade
differences. Junior and senior students tend to give lower points than
freshman students regarding architectural space aesthetic evaluation, which
could result from their knowledge and life scope and experiences being
better and wider than other students.
Five factors showed significance among all 8 factors regarding
d
e
p
a
r
t
m
e
n
t
/
m
a
j
o
r
differences. Design students preferred “concise nature” as simple format and
organized lines, concise blocks piling up, usage of raw material and hue,
penetration of nature lights and visions, pure lines and delicate colors. Nondesign students, however, tended to enjoy modern technological form and
materials that display a flowing and multilayered curves construction and
lighting and colors that subverting traditions result in endless fun.

As a whole, this research aimed to achieve two goals. First of all,
regarding research method, this research tried to revise traditional related
research methods, hoping to uplift validity of photographs as measure tool
by skipping pilot test. After carrying out the formal questionnaires, this
research deleted questions with indiscernible degree via exploratory factor
analysis which turned out to be a workable method. Secondly, regarding
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research results, this research found that gender, grade and major do
have certain affects on architectural space aesthetic evaluation; moreover,
it also verified that professional training brought significant differences to
aesthetic evaluation.
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Abstract
Beautiful objects and things are welcome by everyone; beautiful view and
scenes are attractive. How can interior design works be attractive? This is
one of the most important issues of the field. What aesthetic attributes or
features of an interior design work should possess to arouse aesthetic
response? What visual components compose these aesthetic features? How
to decide the order of each visual component and the composition of all
visual components in the design process to reach the best effect? All of these
are important key issues, and they have not yet been deeply and
systematically studied in the world. Information entropy and
multidimensional scaling are two research approaches usually applied by
other fields. The information entropy approach applies the “entropy”
concept in Thermodynamics to explore the casual link and the best decision
order of those compositional elements of an object. The multidimensional
scaling approach can find out the most ideal composition of elements by
analyzing the relational position of each element in the stimuli space. These
two approaches are very suitable to explore the aesthetic evaluation related
issues, but the literatures are quite few. By using color photos of designed
interiors as measuring instrument, conducting an investigation to the
domestic college students, collecting data of aesthetic evaluation of these
subjects to the color photos, this study intends to respectively explore and
compare the results of aesthetic evaluation analysis of these two
approaches. The result of this study will be meaningful and valuable to the
fields of interior design and empirical aesthetics.
Keywords: aesthetic evaluation, information entropy, multidimensional
scaling, interior design

Conference Proceedings

1045

LIU Shih-yung and CHUANG Hsiu-Tyan

Preface
Beautiful things are appealing, pleasant scenery inspire the joy of good sensation. One of
the most fundamental purposes of interior design is to create a pleasing man-made
environment; therefore, how to give a pleasant impression is essential to interior design.
On this aspect, visual components that compose the "aesthetic" features of interior
design work are important. However, what aesthetic attributes or features of an interior
design work should possess to arouse aesthetic response? What visual components
compose these aesthetic features? How to decide the order of each visual component
and the composition of all visual components in the design process to reach the best
effect? All of these are important key issues, and they have not yet been deeply and
systematically studied in the world.
As for aesthetics research, discourses and arguments vary considerately due to
different researches aptitudes. Researches of environmental aesthetics are mainly innate
empirical aesthetics, formal aesthetics research is one of them. Also known as structural
aesthetics research, formal aesthetics targets at physical features of the environment,
explores relationship between aesthetic experience and form or structure that entirely
focus on form or structure of objects. Descriptive questionnaires are its major tool to
collect data with correlational analysis which is commonly seen in sociology on aesthetic
factor and aesthetic response. This study attempts to explore empirical aesthetics
research further with information entropy and multidimensional scaling using pictures as
its tool.
Specifically, the purposes of this study include:
1.
2.
3.

Using information entropy to analyze aesthetic evaluation to understand the
ideal order of aesthetic compositional elements.
Using multidimensional scaling to analyze aesthetic evaluation to know the
best composition of aesthetic compositional elements.
Comparing analysis results from information entropy and multidimensional
scaling towards aesthetic evaluation.

Literature Reviews
The important issues in this study are related aesthetic perception, information entropy
and multidimensional scaling. Related literature reviews are as followed.

1. Related aesthetic perception
Aesthetic perception is generally human perception of beautiful things, the ability within
every one. Kant’s Critique of Aesthetic Judgment explained that it contains three
elements: 1. The feeling of pleasure or pain: sensation is an instinct aesthetic, not entirely
equals to aesthetic, but a necessity to foster aesthetics. 2. Free fusion of understanding
and imagination: concept’s understanding during aesthetic process helps imagination
wander around freely, understanding ability is not an instinct, which develops after
sensation that increases with human growth. 3. Universal rules: individual’s perception of
aesthetics is affected by one’s own comprehension and imagination. However, when
everyone feels identically or has the same perception of the same things, the “common
perception” is the universal rules.
As for empirical aesthetics research to environment, the sweet physical, psychological
and behavioral responses caused by hidden aesthetic factors in environment/ object is
the so-called aesthetic response, which is one of the responses interacts with all sort of
environmental cues. Environment provides all kinds of cues, people react on these cues
physically, mentally or behaviorally that bring back the good feelings are called aesthetic
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response or preference. Formal aesthetics research aims for specific physical feature of
environment, in other words, it focuses entirely on form or structure of objects to explore
relation between aesthetic experience and form or structure. Aesthetic evaluation means
measurement of human perception of “beauty.” Current aesthetic evaluation of
environment uses photographs or pictures as its research tool to assess and analyze
respondents’ preferences towards physical feature of certain environment. That is to say,
aesthetic evaluation is based on how “eye-catching” the physical feature of certain
environment can be.

2. Information entropy
Information entropy is basically a combination of information and entropy. Originated from
Wiener’s Cybernetics and Shannon’s Mathematical Theory of Communication,
information entropy combines Probability Theory and System Theory to explain situation
when information transfers and exchanges, mainly targets at hidden volume during its
process, information coding and decoding and transfer capacity of information exchange.
Entropy is the terminology of Thermodynamics. Two principles of Thermodynamics are:
1. The law of conservation of energy, in other words, energy can neither be created nor
be destroyed, it can only be transformed from one state to another. 2. When energy
transfers from one state to another, some becomes useless and unrecyclable wasted
energy. Entropy is a measure of the useless wasted energy. In short, entropy is an index
used to measure disorder, chaos or uncertainty in a system, (Pong, 2005) while
uncertainty means probability in statistics.
Claude Shannon from Bell Laboratories was the one who introduced entropy into
sociology in 1948. Entropy is used to measure uncertainty associated with random events
or a series of events. In other words, entropy stands for level of chaos, disorder or
uncertainty in a system. The entropy is higher when a system is more disordered, chaotic
and uncertain, on the contrary; due to its reversibility, negative entropy helps to lower
uncertainty or chaos caused by entropy. In short, increasing negative entropy means
increasing information volume as well. Transferring unidentified uncertainty status
(disorder) to defined certainty (order).
For art and design, the final presentation of a work is the summary of all information
output. Information input by each element has its own uncertain probability, each
compositional element is the input information, in short, the entire work piece can be seen
as the sum of probability of each compositional element. When it comes to three
dimensional interior design work, visual information can be extremely complex and
various, along with subjective viewpoints and personal preference; it is indeed a difficult
challenge to lower information entropy and raise information negative entropy at the
same time.

3. Multidimensional scaling
Multidimensional Scaling (MDS) is a set of effective scientific method of condensed data,
mainly used to extract hidden structure from perceivers’ perception of stimulus and draw
out message from the so-called stimulus space onto a map. (Yang, 1996) The ultimate
goal is to set up a stimulus space with minimum dimension to reflect the observed
fundamental relation between stimuli. Basically, there are two procedures in conducting
MDS analysis: transforming input data into vector and developing stimulus form based
on transformed vector. (Wen, 1993) Specifically speaking, MDS tries to find out
configuration of perception hidden inside respondents’ heads based on their judgments
of similarities or dissimilarities of stimuli then present the hidden fundamental structure in
space. Test objects determined to be similar are shown as close dots in the diagram;
while dissimilar objects are shown in distant dots in the diagram.
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MDS and the conventional Factor Analysis (FA) both have its ultimate goal of simplifying
“scattered and hidden data” into “systematic and clear information.” Still, basic differences
remain. MDS is suitable for some not yet fully discovered research topics than FA. An
ideal multidimensional experiment requires collection of four data: 1. Similarities judgment
of all paired stimuli. 2. Stimuli’s rating based on descritors, such as adjective. 3. Related
objective quantities of stimuli perceptional attributes. 4. Respondents’ bio data. (Yang,
1996:21) In order to gather these data as basis of multidimensional analysis, the following
three steps are required: similarities judgment, preferences and adaptive analysis and
ideal-point analysis

Research Method
This research aims to explore and compare information entropy and
multidimensional scaling on aesthetic evaluation analysis respectively. To minimize
possible influence from certain individual variables, (eg. age, education, job, etc.)
respondents in this research are limited to college students with high similarities. In
addition, current literatures have indicated obvious differences of aesthetics evaluation
and preferences between professional designers, such as architects and ordinary people.
(Devlin & Nasar, 1989; Duffy, 1986; Gifford, et al., 2000; Groat, 1982; Nasar, 1989, 1997;
Nasar & Kang, 1989) To better understand the possible differences caused by
professional education, respondents are divided into interior design majors and non
interior design majors, gather research data via self-developed questionnaires, then
proceed analysis and comparison.
Research tool is a set of colored photography of real interior design case selected by
experts. Aesthetics merely means respondents’ visual and psychological perception from
its “appearance and form” in this research, functional evaluation such as practicability is
not included. Likert scale is used to measure aesthetics level, from extremely attractive (5
points) to extremely unattractive (1 point). Higher scores indicate more attractive interior
design shown in photography. Since information entropy and multidimensional scaling
have some similarities, this research hopes to sort out analysis results on the same
ground and it adopts the same list of questions, (photographs of real interior design work)
work classification and mental-oriented adjectives aesthetics feature.
Research work in this study is divided into two parts. First, outlining the research
tool. 5 graduate students with interior design major select 350 color photos of real interior
design work based on six different design styles. 60 pieces with significant feature are
screened out by ten experts. A PowerPoint file of these 60 photographs is displayed in
class to college students to collect their answers. These answers are analyzed as tool for
the second part of the research work. Finally, analysis results are compared and
analyzed via information entropy and multidimensional scaling.

Results and Discussions
1. Stage one research
The research proceeds aesthetic evaluation in a PowerPoint file with 60 colored
photographs of real interior design work to four college interior design major students
willing to participate in this research. 292 valid questionnaires are collected then analyzed
them via Exploratory Factor Analysis. Standard factor loading is set at .5 with principle
component analysis to eliminate photographs fall behind .5 factor loading. To repeat this
analysis for consecutive 4 times, 22 photographs are eliminated with the remaining 38 to
run Factor Analysis. KMO= .815 shows its superb suitability, chi-square distribution is
4025.633 (df =703) from Bartlett's test of sphericity, P＝.000 with significance. 10 factors
result from analysis of these 38 questions with its accumulated explanatory power to
62.61%. (Table 1) Due to the limitation of numbers of test objects and stimuli by
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multidimensional analysis software PD-MDS, not all 38 questions can be listed as the
measure tool for the next stage. Therefore, picture with the highest factor loading in each
factor is chosen to be the representative. Among all these 10 photographs, factor
loadings are all above .72, only picture no. 33 in factor 8 is .652; in other words, these 10
photographs can be seen as representative for each style.
Later, 10 experts are invited to give verbal description of these 10 photographs for its
visual feature and psychological image. Followings are the 10 verbal descriptions: 1.
Visual feature: mix and match, nature-oriented, simple and order, colorful format, clean
and bright, quality and elegance, unique and stylish, nostalgia, attractive hue, and
innovative. 2. Psychological image: noble and extravagance, modern and classic, exotic
and leisure, warm and cozy, fashion and graceful, unadorned and moderate, yuppie and
concise, newly retro, classical grandeur, and natural leisure. The following stage uses the
10 photographs with its visual feature and psychological image description as tool for
further research.

2. Stage two research
108 respondents, including 50 interior design major students and 58 students with
other majors participate in this research. They are asked to evaluate the 10 photographs
with 10 verbal descriptions of visual feature and psychological image respectively. Scale
from 1 to 10, the more hidden description it contains, the higher number it gets. Results
are as followed:

(1). Information entropy
The followings are results from weighted value analysis on visual feature and
psychological image from all students respectively. Top three of visual feature from
interior design students are nostalgia (.2139), colorful format (.1798) and nature-oriented
(.1508), from non interior design students are nostalgia (.2490), nature-oriented (.2129)
nd
and colorful format (.1458). Students agree on the top one ideal feature, while the 2 and
rd
the 3 switch places. (Table 2 and 3) Top three of psychological image from interior
design students are yuppie and concise (.1700), unadorned and moderate (.1564) and
natural leisure (.1150), from non interior design students are yuppie and concise (.1418),
classical grandeur (.1379) and unadorned and moderate (.1222). Again, the ideal number
one is the same. (Table 4 and 5) Results from

(2). Multidimensional scaling
Among all 108 questionnaires, picture that matches each verbal description of visual
feature the most are as followed: mix and match: picture 04 (.5269), nature-oriented:
picture 09 (.5383), simple and order: picture 02 (.3785), colorful format: picture 04
(.5724), clean and bright: picture (.4650), quality and elegance: picture 07 (.4602), unique
and stylish: picture 09 (.4633), nostalgia: picture 09 (.5106), attractive hue: picture 04
(.4105) and innovative: picture 04 (.3910). Among all photographs, photograph 04 takes
the lead in 4 descriptions.
When it comes to psychological image, picture that matches each verbal description
the most are as followed: noble and extravagance: picture 07 (.3412), modern and
classic: picture 05 (.5047), exotic and leisure: picture 03 (.5607), warm and cozy: picture
03 (.5555), fashion and graceful: picture 05 (.5018), unadorned and moderate: picture 03
(.3785), yuppie and concise: picture 05 (.5016), newly retro: picture 09 (.4704), classical
grandeur: picture 09 (.5285) and natural leisure: picture 03 (.5598). Picture 03 takes the
lead in 4 descriptions.
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Judging from similarity perception space, 10 photographs are distributed on all four
quadrants with picture 06, 08 and 09 fall on the lower left quadrant.
DIM 2
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· Ó
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· Ó
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· Ó
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· Ó
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· Ó
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· Ó
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· Ó
¤ ù
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· Ó
¤ ù
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Diagram 1
According to PREFMAP analysis, the overall ideal coordinates and the ideal
coordinates from both interior design and non interior design students all fall on the lower
left quadrant, not entirely identical though (Diagram 3 shows a more detailed lower left
quadrant, GROUP A and GROUP B represent interior design students and non interior
design students respectively, ALL stands for the overall coordinates.)
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· Ó
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· Ó
¤ ù09

Diagram 3

Diagram 2
Results from this research offer a new research analysis method to aesthetic
evaluation of interior design work. However, “information entropy” and “multidimensional
scaling” still have huge differences in its principles and natures. Though its result can be
seen as complementary and cross-examining, further research is needed for more
advanced comparison and discussion.
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Table 1 Factor Transformation Matrix of 38 pictured questions
factor

picture
no.

a

Factor and loading

1

2

3

4

5

6

7

8

9

10

39

.780

.101

.088

.045

.068

-.010

-.124

.070

.036

.093

42

.758

-.038

-.069

.094

.027

.061

.058

.171

-.155

.029

52

.673

.088

-.082

.182

.000

.093

.176

-.121

-.023

.093

17

.669

-.012

.363

-.094

.083

-.029

-.007

-.065

-.013

.071

12

.649

-.010

.024

.017

-.009

.074

.012

.038

.090

.006

27

.619

.246

.084

.124

.009

-.081

-.118

-.101

-.047

.147

48

.589

-.007

.111

.396

-.072

.135

.208

.106

.015

-.039

14

.565

.197

.030

.106

.005

-.086

-.315

-.039

.248

.188

37

.054

.789

-.003

.052

-.008

.128

.150

.146

-.046

.077

25

.206

.761

.126

-.048

.077

.018

.102

.058

.026

.002

32

-.022

.744

.083

-.099

.294

-.076

-.003

.125

.052

-.052

47

.085

.680

-.030

.031

.239

.221

.232

.153

-.045

.110

03

-.075

.581

-.077

.303

.020

.113

-.050

-.105

.223

.166

31

.239

.566

.151

-.039

.315

-.057

.027

-.132

.228

-.120

22

.151

-.049

.777

.162

-.003

-.042

.130

.098

.158

-.002

21

.051

.042

.718

.052

.053

.201

.001

.132

.074

.077

56

.013

.122

.663

.059

.006

.235

.069

.153

-.057

.090

53

.078

.078

.599

.259

.013

.155

.010

-.124

.094

.107

07

.062

-.074

.085

.779

.131

.108

.048

-.046

.003

.219

55

.301

-.010

.178

.648

.082

-.060

.116

.155

.033

-.045

35

.193

.128

.158

.605

-.175

.046

.301

.165

.205

-.112

28

.121

.118

.332

.594

.313

.203

-.107

.029

.107

-.046
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51

.066

.175

-.066

.048

.726

-.050

-.034

.162

.185

.058

40

.036

.210

.135

.089

.690

.035

.184

.053

.076

-.052

46

-.023

.186

-.008

.086

.657

.104

.290

.109

.085

-.019

59

.050

-.022

.256

.101

-.019

.752

.163

.055

-.085

.112

60

.161

.237

.136

.065

.056

.727

-.005

-.005

.115

.038

38

-.116

.055

.297

.104

.008

.516

-.096

.454

.213

-.119

57

-.044

.236

.136

.063

.162

-.028

.780

-.023

.128

.027

58

.005

.122

.035

.180

.309

.115

.759

.060

.165

.072

33

.167

.081

.134

.162

.130

-.063

-.044

.652

-.169

.183

26

-.045

.108

.013

-.048

.194

.132

.096

.627

-.029

.217

43

-.061

.036

.228

.026

.156

.496

-.061

.515

.313

-.094

34

.055

.223

.082

.210

-.119

.050

.414

.511

.382

-.158

16

.076

.160

.109

.083

.133

.026

.107

-.002

.768

-.007

09

-.067

-.033

.119

.084

.280

.131

.192

-.022

.682

.149

08

.163

.032

.129

.020

.103

-.027

-.004

.161

.050

.747

06

.291

.110

.125

.070

-.190

.139

.061

.087

.044

.609

Extraction: Principle component analysis. Rotation: Kaiser’s varimax rotation criterion.
a. Maximum iterations for convergence of 10.

Table 2 Weighted visual feature index value of interior design students
calculation of weighted
M＝10
value
Index

A1

A2
-

Mix and match

-

A4
-

A5
-

A6
-

A7
-

A8
-

A9
-

A10
-

ｅj

1-ｅj

W

-

.2702 .2102 .1933 .2796 .2571 .1250 .2155 .2393 .1842 .2702 .9748 .0252 .1009
-

-

-

-

-

-

-

-

-

-

Nature-oriented

.2843 .1461 .2902 .2069 .1740 .2483 .1283 .2397 .2138 .2843 .9624 .0376 .1508

Simple and order

.1873 .2639 .2464 .1554 .2523 .2676 .2568 .2619 .1768 .1873 .9797 .0203 .0813

-

Colorful format
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

.2855 .1679 .1907 .3161 .1993 .1359 .1784 .1923 .2477 .2855 .9552 .0448 .1798
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Clean and bright

-

-

-

-

-

-

-

-

-

.2346 .2644 .2218 .2001 .2680 .2120 .2665 .2105 .1602 .2346 .9870 .0130 .0520
-

-

-

-

-

-

-

-

-

-

Quality and elegance

.2289 .2540 .2157 .1813 .2689 .2217 .2274 .2787 .1642 .2289 .9857 .0143 .0573

Unique and stylish

.2254 .2061 .2368 .2360 .2427 .2240 .1962 .2659 .2342 .2254 .9957 .0043 .0173

-

-

-

Nostalgia

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

.2090 .1622 .2499 .1918 .1391 .2989 .1203 .2935 .3061 .2090 .9467 .0533 .2139
-

-

-

-

-

-

-

-

-

-

Attractive hue

.2581 .2262 .2347 .2179 .2466 .2032 .1891 .2795 .1536 .2581 .9846 .0154 .0619

Innovative

.2458 .2155 .2133 .2579 .2691 .1496 .2236 .2794 .1538 .2458 .9788 .0212 .0849

-

-

-

-

-

-

-

-

-

-

Table 3 Weighted visual feature index value of non interior design students
calculation of weighted value M＝10
Index

1

2

3

4

5

6

7

8

9

10

ｅj

1-ｅj

W

Mix and match

-.2776 -.2031 -.2057 -.2627 -.2496 -.1558 -.2109 -.2153 -.1990 -.2801 .9814 .0186 .0663

Nature-oriented

-.1328 -.1502 -.3168 -.1898 -.1694 -.2571 -.1466 -.2557 -.2302 -.3166 .9403 .0597 .2129

Simple and order

-.1437 -.2789 -.2510 -.1564 -.2550 -.2708 -.2619 -.2539 -.1701 -.1954 .9716 .0284 .1013

Colorful format

-.2453 -.1690 -.2213 -.3248 -.1873 -.1583 -.1912 -.1776 -.2447 -.2889 .9591 .0409 .1458

Clean and bright

-.2022 -.2676 -.2391 -.2120 -.2689 -.2012 -.2789 -.1927 -.1606 -.2398 .9828 .0172 .0613

Quality and elegance

-.2652 -.2460 -.2261 -.1948 -.2655 -.1850 -.2556 -.2569 -.1555 -.2158 .9843 .0157 .0559

Unique and stylish

-.2221 -.2177 -.2554 -.2292 -.2354 -.2068 -.2123 -.2443 -.2253 -.2472 .9971 .0029 .0104

Nostalgia

-.2104 -.1516 -.2698 -.1805 -.1148 -.3019 -.1148 -.2959 -.3156 -.1865 .9302 .0698 .2490

Attractive hue

-.2302 -.2209 -.2623 -.2342 -.2377 -.1932 -.2096 -.2525 -.1653 -.2705 .9886 .0114 .0405

Innovative

-.2138 -.2093 -.2419 -.2497 -.2469 -.1667 -.2341 -.2579 -.1653 -.2806 .9842 .0158 .0564

Table 4 Weighted psychological image index value of interior design students
calculation
weighted value

of
M＝10
1-

Index

A1

A2

A3

A4

A5

A6

A7

A8

A9 A10 ｅj ｅj

W
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Noble and

-

-

-

-

-

-

-

-

-

.323 .214 .172 .212 .256 .141 .224 .273 .196 .205 .96 .03 .06

extravagance

1

6

8

0

3

9

8

6

7

2 46 54 27

-

-

-

-

-

-

-

-

-

-

.256 .286 .161 .195 .305 .137 .283 .242 .100 .212 .94 .05 .09
Modern and classic

3

1

6

7

8

7

9

9

2

5 79 21 22

-

-

-

-

-

-

-

-

-

-

.247 .207 .319 .243 .182 .233 .142 .211 .138 .282 .95 .04 .07
Exotic and leisure

1

4

5

7

8

5

9

6

9

4 97 03 12

-

-

-

-

-

-

-

-

-

-

.233 .196 .279 .298 .195 .191 .176 .190 .145 .306 .96 .03 .06
Warm and cozy

0

1

3

4

3

8

4

1

9

6 11 89 89

-

-

-

-

-

-

-

-

-

-

.270 .276 .167 .194 .300 .148 .266 .254 .111 .211 .95 .04 .07
Fashion and graceful

Unadorned and

6

9

3

6

6

8

9

1

5

3 65 35 70

-

-

-

-

-

-

-

-

-

-

.129 .200 .250 .139 .194 .354 .159 .308 .162 .199 .91 .08 .15

moderate

7

4

1

4

4

9

9

5

3

5 16 84 64

-

-

-

-

-

-

-

-

-

-

.116 .319 .176 .143 .332 .165 .317 .214 .113 .183 .90 .09 .17
Yuppie and concise

4

0

2

5

2

2

2

1

7

9 39 61 00

-

-

-

-

-

-

-

-

-

-

.259 .184 .262 .201 .143 .247 .120 .328 .248 .197 .95 .04 .08
Newly retro

6

9

6

6

1

2

3

0

5

3 24 76 42

-

-

-

-

-

-

-

-

-

-

.303 .165 .194 .195 .147 .251 .115 .308 .297 .190 .94 .05 .10
Classical grandeur

7

0

4

2

4

5

7

4

8

1 21 79 25

-

-

-

-

-

-

-

-

-

-

.119 .213 .326 .187 .192 .251 .154 .221 .160 .325 .93 .06 .11
Natural leisure

6

8

0

7

6

5

7

5

4

1 50 50 50

Table 5 Weighted psychological image index value of non interior design students

calculation of weighted value M＝10
Index

1

2

3

4

5

6

7

8

9

10

ｅj

1-ｅj

W

Noble and extravagance

-.3238 -.2189 -.2307 -.2184 -.2520 -.1257 -.2441 -.2451 -.1469 -.2104 .9625 .0375 .0677

Modern and classic

-.2512 -.2896 -.1848 -.1969 -.3114 -.1209 -.3047 -.1918 -.1002 -.2093 .9384 .0616 .1112
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Exotic and leisure

-.2576 -.2020 -.3145 -.2353 -.1768 -.2488 -.1548 -.2231 -.1471 -.2646 .9661 .0339 .0611

Warm and cozy

-.2196 -.2039 -.2905 -.2934 -.1816 -.2196 -.1838 -.1809 -.1761 -.2852 .9705 .0295 .0532

Fashion and graceful

-.2703 -.2809 -.1897 -.1988 -.2951 -.1367 -.2872 -.2209 -.1117 -.2087 .9554 .0446 .0804

Unadorned and moderate

-.1170 -.2089 -.2579 -.1729 -.2048 -.3404 -.1695 -.3092 -.1670 -.1991 .9323 .0677 .1222

Yuppie and concise

-.1142 -.3126 -.1838 -.1637 -.3171 -.2033 -.3162 -.2266 -.1221 -.1622 .9215 .0785 .1418

Newly retro

-.2203 -.1408 -.2827 -.1897 -.1173 -.2598 -.1120 -.3244 -.2931 -.2096 .9336 .0664 .1198

Classical grandeur

-.2533 -.1293 -.2576 -.1831 -.1085 -.2787 -.1000 -.3119 -.3162 -.1881 .9236 .0764 .1379

Natural leisure

-.1069 -.2229 -.3151 -.1940 -.1874 -.2524 -.1712 -.2184 -.1756 -.3251 .9420 .0580 .1047

Photograph 01-04

Photograph 05-08
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Abstract
The landside environment of an airport terminal is an important area for
both passengers and the airport as it is the first area passengers enter and
experience, influencing passengers’ overall airport experiences. This paper
focuses on landside passenger experiences and factors which influence the
quality of these experiences. Data collection occurred through video
recorded observations of 40 passengers’ airport experiences at two
Australian international departure terminals. The Observer software was
used to code and analyse data.
Indicative results show that passengers spend over half of their landside
dwell time undertaking processing activities. The results highlight the
important influencing role passengers’ companions have over the
proportion of landside dwell time passengers spend undertaking
discretionary activities.
The findings provide an understanding of passenger landside experiences
and how they can be improved. The significance of these findings lies in
their potential application to landside airport terminal design with specific
examples outlined. This new knowledge will assist in improving passenger
airport experiences through informing future airport planning and design of
landside spaces and retail environments.
Keywords: airport passenger experiences, discretionary time, retail
environment, design
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Introduction
Airports are one of the largest and most complex systems within modern
society, bringing together people, processes, technologies, government
agencies, private companies, spaces, artefacts and information (Popovic,
Kraal & Kirk, 2009). Current airport design focuses on bringing together
these individual factors in what is thought to be the most efficient manner.
However, this approach to airport design does not take into account the
full range of experiences, activities and interactions undertaken by
passengers throughout the airport terminal. The complexity of processes
involved within the airport terminal can often lead to airports being
confusing, uncomfortable and stressful environments for their main users
(Underhill, 2008).
In airports, passengers undertake two separate categories of activities:
processing and discretionary. Processing activities include any activity a
passenger needs to complete to provide them with the permission to
board their flight. Within Australian international airport terminals there are
four domains where passengers undertake processing activities: (i) Checkin, (ii) Security, (iii) Customs and (iv) Boarding (Figure 1). Processing
activities are often considered as the main activity type passengers
undertake whilst within the terminal. However, Popovic, Kraal and Kirk
(2009) have identified that a significant part of a passenger’s experience
within an airport terminal is dedicated to in-between or discretionary time.
Discretionary activities include all activities undertaken by passengers
during non-processing times (Popovic et al., 2009) and can be considered
as enforced leisure time (Rowley & Slack, 1999). Preliminary results from
Kirk’s (2010) research indicates that passengers spend on average 20%
of their overall airport dwell time undertaking processing activities and
80% undertaking discretionary activities.

Figure 1 Australian Airport Departure Processing Domains

Periods immediately before and during the completion of processing
activities have been highlighted as time periods in which passengers
experience elevated levels of negative emotions, including stress and
anxiety (Scholvink, 2000; Thomas, 1997). However once passengers
complete processing activities and enter into discretionary time, these
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negative emotions give way to positive travel emotions of excitement and
anticipation (Thomas, 1997). The retail environment is one area in which
passengers may choose to spend their discretionary time and is an
important area which can be used to mitigate passengers’ travel related
stress (Rowley & Slack, 1999).
Over the past three decades the financial importance of the retail
environment in the airport industry has significantly increased as the
percentage of revenue generated through aeronautical activities has
decreased (Freathy & O'Connell, 1998). Increases in the financial
importance of airport retail environments have seen an explosion in the
number and type of retailers operating within airport terminals (Rowley &
Slack, 1999). This rapid expansion in airport retail has resulted in
considerable increases in the variety of retail experiences available to
passengers.
Australian international departure airport terminals are broken into two
distinct halves, landside and airside. The landside of an international
airport terminal includes the first portion of the terminal from entry until the
Liquids Aerosols and Gases (LAGs) security check point; both passengers
and non-passengers are allowed within this space. The airside of the
airport terminal is the sterile area beginning from the LAGs security check
point until the boarding check point which leads to the tarmac; only ticket
holding passengers are allowed within this section.
This paper will focus on the retail experiences (Dewey, 2005) of
passengers whilst on the landside of the airport terminal. Landside is the
first part of the airport terminal passengers enter with their experiences in
this area influencing their overall airport experiences. The landside retail
environment is important for airports as it provides both financial and
experiential opportunities with passengers and non passengers. This
paper will focus on describing what passengers do in landside retail
environments. Passengers’ companions and the retail environment are
highlighted as important influences over the creation of quality passenger
experiences.

Methodology
Observations of passengers’ airport retail experiences were undertaken at
the departure terminals of two Australian international airports: Airport A
and Airport B. Passengers using airline frequent-flyer lounges were not
included. Data collected focussed on passengers overall airport retail
experience on both the landside and airside of the airport terminal.
Passenger recruitment and data collection methods differed slightly
between these two locations.
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Participation at Airport A was sought in advance through advertising within
the city’s central business district, social media and word of mouth. This
method of recruitment was used as the researcher was not faced with any
significant time pressures to recruit participants and complete
observations. Participation at Airport B, however, was sought at the
international terminal on the day of the passenger’s travel by approaching
passengers as they entered the terminal. This method of recruitment was
used as the researcher was restricted to a one week time frame for data
collection. Once passenger’s participation was confirmed at both locations
details about their destination, departure time, airline and flight number
were requested and passengers were asked to sign consent forms.
On the day of travel, for Airport A, observations began once the passenger
entered the terminal building. For Airport B however, observations began
once the passenger was recruited within the terminal building, usually just
before the passenger begun their check-in process. During the
observations the researcher attempted to maintain a distance of
approximately ten to fifteen meters. However, this distance was reduced
approximately to between two to five meters whilst participants were within
certain airport retail locations, allowing the researcher to maintain line of
sight. Participants were observed throughout the entire terminal building
with recording stopping once the participant was processed through
boarding and had entered the walk-way to the plane.
No video footage was recorded whilst participants were in the Customs
domain due to customs enforced restrictions. During this domain the
researcher ensured that the camera lens was obscured, verbally noting
the activities participants undertook so as to ensure real-time time data
was collected. If participants were travelling with others (travel companions
and wavers), the researcher followed the participant and recorded their
companions only when they were with the participant.
Video footage was coded in Noldus Observer (Noldus, 2008). A coding
scheme was then developed to capture the full range of activities and
interactions performed by participants and the locations they entered. The
coding scheme is shown in Table 1. Coding was completed over a six
month period, with coding at this stage only being completed by one
researcher.
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Table 1 Coding scheme

Category

Explanation

Example Codes

Observer Code

Macro Level
Experience

At all times within the
airport terminal a
participant will be
engaged in one of
- Processing
these two activities
- Discretionary

- PRO
- DES

Non-Retail
Locations

All non retail
locations within the
airport terminal

- Airside area
- Landside area
- Check-in

- AIR/air
- LAN/lan
- CHE/che

Landside
Retail
Locations

All retail locations on
the landside of each
specific airport
terminal

- News Travels
- Australia Way
- Merlo

- LNT/lnt
- LAW/law
- LME/lme

All retail locations on
the airside of each
Airside Retail specific airport
locations
terminal

- Duty Free
- Internet Kiosk
- Travelex etc

- ADF/adf
- AIK/aik
- ATR/atr

Activity

All of the activities
observed to be
undertaken by the
participant whilst
within airport retail
locations

- Walking whilst
browsing
- Seated
- Waiting

- WWB/wwb
- SEA/sea
- WAI/wai

Payment
Method

Method of payment
used by participant
when a purchase is
made

- Cash
- Card

- CAS
- CAR

Purchase
Type

Type of product
purchased by
participant

- Book
- Alcohol
- Electronic

- BOO
- ALC
- ELE

Interaction
with
Purchase

Type of interaction
undertaken by
participant with
purchase within the
airport terminal

- Consuming
- Using
- Removing
packaging

- CON/con
- USI/usi
- REP/rep

Results
The following section outlines the indicative results gathered from the 40
passengers’ observed landside retail experiences. Results presented in
this section include a breakdown of how the observed passengers spent
their landside dwell time including percentage of time spent in
discretionary and processing, retail locations entered, retail purchases
made and how these factors affected the amount of time passengers
spent on the landside of the airport terminal.
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Landside dwell time
On average passengers were observed to spend 40min and 14sec on the
landside of the airport terminal. Landside dwell time (total amount of time
from entering the terminal until leaving landside) varied between 2hrs 5min
19sec and 3min 15sec. Passengers spent an average of 32% of their
overall airport dwell time (total amount of time from entering the terminal
until boarding) on the landside of the airport terminal. Airport A passengers
spent 34% of their overall dwell time on the landside of the airport
terminal, while Airport B passengers spent 30%.
Passengers’ landside dwell time is categorised as either processing or
discretionary time. Processing time is as any time a passenger is involved
in an activity which is needed to be completed to enable the passenger to
board their flight. Processing activities on the landside of the airport
terminal include the completion of check-in and oversize baggage.
Discretionary time is defined as any time a passenger spends undertaking
an activity which is not considered processing. Passengers were observed
to spend on average 55% of their landside dwell time undertaking
processing activities and 45% undertaking discretionary activities (Figure
2). Airport A passengers’ processing time was slightly longer.
70%

% Of Landside Dwell Time

60%
50%
40%
30%
20%
10%
0%

Overall

Airport A

Airport B

Processing

55%

58%

51%

Discretionary

45%

42%

49%

Figure 2 Passenger’s Average Percentage of Landside Dwell time spent in Processing and
Discretionary

Retail Dwell Time
Figure 2 shows that a large proportion of the observed passengers’
landside dwell time was spent completing discretionary activities. On
average the 40 passengers spent 14% of their landside dwell time in retail
locations. 24 of the total 40 were observed to enter retail locations,
spending 24% of their landside dwell time in retail. Passengers who
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entered retail locations also spent a larger percentage of their overall
airport dwell time on landside and a larger percentage of their landside
dwell time undertaking discretionary activities (Figure 3).
60%

% of Time Spent

50%
40%
30%
20%
10%
0%
Overall

DID Enter
Retail

DIDN'T Enter
Retail

% of overall dwell time
spent on landside

32%

36%

26%

% of landside dwell time
spent in discretionary

45%

52%

35%

% of time spent in retail

14%

24%

0%

Figure 3 Passenger Landside Vs Retail Dwell Time

Of the 24 passengers who entered retail locations, 13 made a purchase
with their average retail spend equaling approximately $19. Passengers
who made a retail purchase were observed to spend a larger proportion of
their landside dwell time in retail locations (Figure 4).
60%

% of Time Spent

50%
40%
30%
20%
10%
0%
Overall

DID Purchase

DIDN'T
Purchase

% of Overall dwell time
spent on landside

36%

35%

34%

% of landside dwell time
spent in discretionary

52%

56%

52%

% of time spent in retail

24%

26%

23%

Figure 4 Passenger Landside Dwell Time Vs Retail Purchase
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Airport A passengers spent a smaller proportion of their landside dwell
time in retail locations (Figure 2). In Airport A, passengers most frequently
entered the Newsagency category, made the most purchases within the
Food and Beverage category and spent the largest percentage of time in
the Service category. Passengers were also observed to spend a
proportion of their landside dwell time in a retail related seating area. For
the purpose of this research a retail related area is defined as a space in
which passengers can undertake retail activities but cannot make a retail
purchase, for example a food court seating area.
The landside retail environment at Airport A is designed around a central
food court seating area. Passengers are encouraged to use this area after
purchasing food and beverage products or as an area to socialise in.
Passengers spent on average 14% of their landside dwell time in this
seating area. Six Airport A passengers were observed to enter this seating
area, with these passengers spending on average 44% of their landside
dwell time in this location. Passengers who entered the central seating
area spent a larger amount of time on landside and a larger proportion of
their landside dwell time undertaking discretionary activities (Figure 5).
80%
70%
% of Time Spent

60%
50%
40%
30%
20%
10%
0%
Overall

Entered seating
area

DIDN'T enter
seating area

% of Overall dwell time
spent on landside

34%

51%

26%

% of landside dwell time
spent in discretionary

42%

67%

29%

% of time spent in retail

8%

9%

8%

Figure 5 Airport A Passenger Landside Dwell Time Vs Retail Purchase

Airport B passengers spent a larger proportion of their landside time in
retail locations (Figure 2). Airport B passengers most frequently entered
the Souvenir category, made the most purchases in the Newsagency
category and spent the largest percentage of time in the Food & Beverage
category.
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Travel Companions and Wavers Vs Spend and Time
Passengers were accompanied by either travel companions
(accompanying them on their flight) or wavers (not accompanying them on
their flight). The 24 passengers who entered retail locations were
classified into four groups: (i) with companions, (ii) with wavers, (iii) with
companions and wavers, and (iv) traveling alone. Figure 6 illustrates the
average percentage of landside dwell time, landside discretionary time
and retail time spent by these four groups.
% of Time Spent by Participant Groups

80%
70%
60%
50%
40%
30%
20%
10%
0%
With
Wavers

With
Wavers
and
Companio
ns

Alone

28%

49%

49%

35%

% of landside dwell time in
discretionary

49%

69%

67%

48%

% of landside dwell time in
retail

25%

6%

25%

15%

With
Companio
ns
% of overall dwell time on
landside

Figure 6 Passenger Groups Landside Dwell Time

Figure 6 shows that the two groups of passengers accompanied by
wavers (groups ii and iii) spent the largest average percentage of overall
dwell time on landside and undertaking discretionary activities. The two
groups accompanied by companions (groups i and iii) spent the largest
average percentage of landside dwell time in retail locations. Passengers
accompanied by just wavers were observed to spend the least amount of
landside time in retail locations.
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120%
100%

Axis Title

80%
60%
40%
20%
0%
With
Companions

With Wavers

With
Companions
and Wavers

Alone

Purchased

54%

67%

60%

100%

Didn't Purchase

46%

33%

40%

0

Figure 7 Passenger Groups Who Made Landside Retail Purchases

Figure 7 illustrates which of the four groups of passengers made retail
purchases. All of the passengers traveling alone who entered retail
locations were observed to make a purchase. Passengers with travel
companions and wavers were more likely to browse retail outlets without
purchasing.
The majority of passengers accompanied by wavers were observed at
Airport A. Airport A passenger groups accompanied by wavers spent
significantly larger proportions of their landside dwell time in the central
seating area, a retail related area, than those who were not accompanied
by wavers (Figure 8).
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80%
% of Time Spent by Participant Groups

70%
60%
50%
40%
30%
20%
10%
0%
With
Companions

With Wavers

With Wavers
and
Companions

Alone

% of landside dwell time in
discretionary

29%

69%

55%

34%

% of landside dwell time in retail

6%

6%

9%

10%

% of landside dwell time spent in
seating area

2%

42%

31%

2%

Figure 8 Airport A Passenger Groups’ Landside Dwell Time

Discussion
Passengers spent a smaller proportion of their overall airport dwell time on
landside than airside. On average passengers spent approximately 40
minutes on landside. Passengers spent just over half of this landside dwell
time undertaking processing activities, at 55%. Processing time is
generally characterised as a stressful and anxious period for passengers,
particularly just before and during the completion of check-in (Lamcraft,
1998; Rowley & Slack, 1999; Thomas, 1997). However, once passengers
complete check-in and receive their boarding pass negative emotions give
way to positive travel related emotions of anticipation and excitement
(Thomas, 1997). This means that during discretionary times after check-in,
passengers are more likely to experience positive emotions. The more
discretionary time a passenger spends after check-in the more positive
their landside experience is likely to be.
Creating positive passenger experiences in airports is of particular
importance as airport terminals are increasingly being recognised as the
locations where travellers make their first and last impressions of a city or
country (Yeh & Kuo, 2003). The creation of positive passenger
experiences can be used as a tool to increase return visits of passengers
and non-passengers. Passenger experiences are also gaining importance
as the quality of a passenger’s experience is increasingly being used to
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rate the quality of the terminal itself (Caves & Pickard, 2001). To be able to
create quality landside passenger experiences airports should ensure
passengers spend less time undertaking processing activities and
encourage them to spend more time undertaking discretionary activities.
The results outlined in this paper highlight three factors which positively
influence the proportion of landside dwell time passengers spend
undertaking discretionary activities; whether or not they (i) entered a retail
location, (ii) made a purchase and (iii) who they were accompanied by.
Passengers who entered retail locations on average spent longer on
landside and a larger proportion of landside time undertaking discretionary
activities than those passengers who did not. Passengers who entered
retail locations spent 55% of their landside dwell time undertaking
discretionary activities, as opposed to those who did not enter retail who
spent 35% of their landside dwell time undertaking discretionary activities.
Airport A passengers who entered the retail related seating area provided
were also observed to spend a larger proportion of landside dwell time
undertaking discretionary activities. These results show that the landside
retail environment and retail related areas are important areas which when
entered influence the proportion of passenger discretionary time spent and
in turn the quality of passengers’ landside experiences.
For those passengers who were observed to enter into a retail location,
whether or not they made a purchase also impacted on the proportion of
landside dwell time they spent undertaking discretionary activities.
Passengers who made a purchase spent on average 56% of their landside
dwell time in discretionary, 4% more than those passengers who did not
purchase. These results show that making a retail purchase positively
influenced the amount landside dwell time passengers spent undertaking
discretionary activities and therefore the quality of their landside
experiences.
The final influence over passenger discretionary time which emerged from
the research was who accompanied passengers. Passengers
accompanied by wavers were observed to spend a significantly higher
proportion of their landside dwell undertaking discretionary activities.
Passengers with wavers, but not travelling companions, spent 69% of their
landside dwell time undertaking discretionary activities while passengers
with both wavers and travel companions spent 67%. Passengers
accompanied by travel companions spent 49% and those travelling alone
spent 48% of their landside time undertaking discretionary activities. This
shows that wavers positively influence the proportion of landside dwell
time passengers spend undertaking discretionary activities and the quality
of their landside experience.

Conference Proceedings

1069

Understanding the Airport Passenger Landside Retail Experience

Passengers travelling with wavers were also more likely to make a retail
purchase than those travelling only with companions. Of the 24
passengers who entered retail locations, 67% of those accompanied by
only wavers and 60% accompanied by both wavers and travel
companions were observed to make a retail purchase. However, only 54%
of passengers accompanied by just travel companions were observed to
make a purchase. These results show that wavers positively influenced
whether or not passengers made a retail purchase. With passengers who
made retail purchases observed to spend a larger proportion of landside
dwell time undertaking discretionary activities, wavers are again seen to
positively influence the quality of passengers’ landside experiences.
However, passengers accompanied by wavers spent a small proportion of
their landside dwell time in retail locations, at only 6%. This small
percentage of retail time can be explained by the fact that the majority of
passengers observed with wavers were observed at Airport A (only one
was observed at Airport B). Airport A’s retail environment is designed
around a central food court seating area with minimal cafe/restaurant style
seating provided inside food and beverage outlets. Passengers are
encouraged to spend time in this central retail related seating area
consuming purchased food and beverage products and socialising with
their travel companions and wavers. Figure 9 shows the landside
Observer activity map of Airport A passenger 20 (P20), who was
accompanied on landside by a single waver. This map shows P20
entering a food and beverage outlet (Subway) directly before spending a
large proportion of landside dwell time in the retail related seating area.
After consuming purchased food P20 is seen to move away from this area
only to return twice more to spend discretionary time with her waver in this
seating area.

Figure 9 Airport A Passenger 20’s Landside Observer Activity Map

Although passengers accompanied by wavers spent a smaller proportion
of time in retail locations, they were observed to spend a significant
amount of discretionary time in the retail related seating area at Airport A.
Airport A passengers accompanied by wavers spent 42% of their landside
dwell time in this retail related seating area, with those accompanied by
both wavers and travel companions spending 31%. Passengers
accompanied by travel companions only and those travelling alone were
both observed to spend considerably less time in the retail related seating
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at 2%. These results show that the provision of a central relaxed seating
area positively influenced the landside experiences of those Airport A
passengers who were accompanied by wavers. A landside retail
environment that encourages wavers and passengers to spend quality
time in a relaxed and social environment could be an incentive for wavers
to accompany their passengers into the airport terminal, therefore
positively influencing the quality of passenger’s landside airport
experiences.
The results discussed in this section highlight the important influence
wavers have over the quality of passengers’ landside experiences. Figure
10 shows that passenger landside airport dwell time is directly influenced
by who accompanies them and whether or not they enter the retail
environment (as highlighted in pink). Wavers are highlighted as impacting
upon passenger landside experiences by influencing the amount of
discretionary time spent. Passengers’ accompanied by wavers spend a
larger proportion of their landside dwell time undertaking discretionary
activities. Wavers are also shown to influence the landside locations
passengers choose to spend their discretionary time, with passengers
accompanied by wavers more likely to enter the retail environment and
retail related areas. Figure 10 shows that entering the retail environment
and retail related areas, as well as making a purchase, in turn influences
the proportion of landside dwell time passengers spend undertaking
discretionary activities. The retail environment is an important area in the
creation of quality passenger landside experiences, with passengers often
ranking the retail environment as the most positive part of their overall
airport experience (In Myant & Abraham, 2009).

Figure 10 Passenger Airport Experience Model
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This research is significant as it outlines the important influence wavers
have over passengers’ landside discretionary time and in turn their
landside experiences. Wavers are only able to accompany passengers on
the landside of the airport terminal, providing airports with a unique
opportunity to facilitate how passengers spend their landside dwell time.
Once airports understand the important role of wavers, they can begin to
explore new design opportunities. These opportunities include the
provision of a retail environment that focuses on the needs of both wavers
and passengers, retail related spaces which promote prolonged social
activities and addressing the disincentives associated with the cost of
short term parking. Through the design of landside terminal environments
and services which encourage wavers to enter into and spend time in
airports, passenger discretionary time can be increased improving the
quality of passenger landside experiences. A focus on passenger
experiences can allow airports to increase passenger loyalty and spending
(Berry, Carbone & Haeckel, 2002), with potential experiential benefits for
passengers and financial benefits for airports.
Limitations of the Research
The first limitation associated with this research is that the passengers
who participated where aware of being video recorded throughout their
airport experience. This knowledge may have lead to some passengers
altering their normal behaviour. However, to gain ethical approval for this
research it was necessary to inform passengers about filming and obtain
their consent before each observation was undertaken. This method of
data collection allowed for passenger’s full airport retail experience to be
observed and recorded with thorough and detailed analysis completed at a
later stage. Secondly, the relatively small number of participating
passengers could be considered as a limitation of this research. However,
the 40 passenger airport experiences which were observed added up to
over 84hrs of video footage. This footage can be considered as over 84hrs
worth of passenger airport activities, interactions and experiences instead
of just 40 individual passenger observations. Thirdly the video footage
took an average of two hours to code for every one hour recorded, with
the coding process to taking over 330hrs. Although this method is labour
intensive and time consuming it provides a unique understanding of airport
retail experiences from a passenger’s perspective, which is missing from
current research.

Conclusion
The indicative results outlined in this paper highlight the important
influencing role wavers play on the quality of passenger landside
experiences. The results show that passengers are more likely to spend a
larger proportion of their landside dwell time undertaking discretionary
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activities if they are accompanied by wavers. The presence of wavers was
also shown to increase the amount of time passengers spent in the retail
environment and retail related areas as well as whether or not they were
observed to make a purchase. The length of time passengers spent in
retail and retail related locations as well as making a purchase positively
influenced the amount of landside dwell time they spent undertaking
discretionary activities. Discretionary time is associated with passengers
experiencing positive travel emotions of excitement and anticipation
(Lamcraft, 1998; Rowley & Slack, 1999; Thomas, 1997). Positive
passenger experiences are crucial to airports as the quality of a
passenger’s experience is increasingly being used to rate the quality of the
terminal itself (Caves & Pickard, 2001).
These indicative findings provide an understanding of the influences over
passenger landside experiences and how they can be improved. The
significance of these findings lies in their potential application to landside
airport terminal design. One specific application which has been
highlighted is the positive impact that the provision of spaces and retail
environments for wavers can provide. Landside terminals which are
designed for the use of not only passengers but their wavers as well can
improve passenger experiences. Landside terminal environments which
encourage wavers to enter and spend time with their passengers can
positively influence the amount of time passengers spend undertaking
discretionary activities.
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Abstract
While industrial designers have traditionally advocated aesthetics in their work, with
evocative forms and materials, recent advances in design philosophy about “user
experience” suggest a deeper analysis. Thus, the purpose of this paper is to explore beauty
as an experiential aesthetic value, dependent upon user-product interactions. The goal is to
offer designers a valuable tool: a systematic, extensible model for describing beauty for
design, with powerful insights drawn from other disciplines, including psychology,
philosophy, computer science, and architecture.
This paper strives to understand the concept of beauty as a value of human-product
grounded in daily experience. Beauty is typically associated with aesthetics and nature, but
can the experience of an industrial product, like a computer mouse or a CD player or a
faucet, be characterized as beautiful? What does beauty mean for the high tech component?
Beauty becomes a vital issue as electronic, multifunctional products rapidly shape our
environment of human experience. They subsequently influence how people live, work, and
play—in short, personal lifestyles. To understand how to connect analog aesthetics with
consumer design products, we first consider the nature of experience, which may depend
upon the dynamic relation of three elements: attention, attraction, and beauty. We then
examine philosophical interpretations of aesthetic experience, using Ferdinand de
Saussure’s Semiotics, Gelernter’s Machine Beauty, Dewey’s Lifestyle Design and Gropius’
Spiritual/Cultural Harmony. Using familiar objects like the Hadid’s Future Faucet Design,
and Starck’s optical mouse, we bridge theory with application and identify four kinds of
beauty in action: Semiotics, Machine Beauty, Lifestyle Design and Spiritual/Cultural
Harmony. Thus, we learn that beauty, as it pertains to industrial design, transcends mere
surface ornament to become an emergent value of human-product that operates in
experience through human attention and emotional attraction.
Keywords: cultural studies, design aesthetics and beauty
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1. Introduction
The purpose of this paper is to explore art as an experiential aesthetic value, dependent
upon user-product interactions. The objective is to offer designers a valuable tool: a
systematic, extensible model for describing aesthetics for design, with powerful insights
drawn from other disciplines, including psychology, philosophy, computer science, and
architecture (Jordan, Patrick, 2002).
There is no question, that aesthetics have recently become very popular in the design
community. Just consider Karim Rashid and Yves Behar, industrial designers who have
been very famous for their stylish concepts. Meanwhile, researcher Patrick Jordan argues
the need for creating “pleasurable” human factors, suggesting a closer link between
human emotion and usability metrics (Jordan, Patrick, 2002). And even Donald Norman,
the cognitive scientist of (im)practical design, has begun advocating “fun, emotional
design” to enhance perceived usability (Norman, Donald, 2003). Finally, Virginia Postrel
express there’s a “rise of aesthetic consciousness” in the broader American public,
thanks to the great success of Target, Starbucks, and Apple (Postrel, Virginia, 2003).
The beauty in designing products and services, it has become the expectation of product
design. However, while aesthetics becomes more prevalent as a cultural and business
element, a key question occurs—how does one articulate beauty for design? There is a
need to progress the agenda for design aesthetics by refining the way to describe beauty
not attach in casual "stylish", but legitimacy in cultural criticism (Postrel, Virginia, 2003).
The goal of the paper is not on factors that have enlarged the presence of aesthetics in
the public consciousness, but some of the ways in which this may be interpreted from the
perspective of design and cultural studies Berube, Michael, (2004).

1. 1. The Concerns of Cultural Studies
Several concerns that are central to the discourse in cultural studies may benefit design
studies. Cultural studies locate the objects of their scrutiny in historical and social
contexts of their production, distribution, and consumption, thereby promoting the study of
networks of everyday practices such as work, leisure, friendships, and so forth. Cultural
studies has been referred to as the voice of the other, as the academic discipline that
questions power relations in society, and as a method that foregrounds the importance of
individual subjectivity over scientific objectivity in its study of culture.

1.2. Aesthetics in Cultural Studies
Culture was no more merely associated with ‘high’ forms of art and learning (philosophy,
painting, classical music, literature), but included the ‘low’ forms of entertainment (sport,
rock music, television, pulp fiction) that were central to the lives of the middle and lower
classes. These scholars found Matthew Arnold’s definition of culture as “the study of
perfection“ and of “the best that has been thought and known” (Middleton, T. and Giles,
J.,1999) to be narrow, elitist and undemocratic, and they sought to find a more inclusive
definition, thereby setting themselves on a course that was antithetical to aesthetics.
Having confessed “culture is one of the two or three most complicated words in the
English language,” British cultural theorist Raymond Williams defines it in three parts as:
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“(i) the independent noun which describes a general process of intellectual, spiritual and
aesthetic development;
(ii) the independent noun, whether used generally or specifically, which indicates a
particular way of life, whether of a people, a period or a group…(and)
(iii) an independent and abstract noun which describes the works and practices of
intellectual and especially artistic activity” (Williams, R. Keywords,1976).
The inclusion of “particular way of life” in defining culture is relevant for design, as it
indicates that ordinary processes and routines that may include interaction with objects
denote cultural practice.

1.3. Aesthetics in Industrial Design
“The concept of form is so basic to design and so denuded in meaning in the formalist
tradition that designers and design historians have not realized the full implication or
importance of the concept. Design as we are most familiar with is focused on giving
import to the form of things. At worst, this focus degenerates into pure design estheticism;
a valid stock criticism of the most banal versions of design history is that this focus deals
only with the most superficial issues of form and style” (Dilnot, C.,1989) . It is clear from
the preceding statement that, issues of form, beauty, and style, though central to design
activity, have not received enough attention from scholars. Though years of design have
been written largely from stylistic perspectives, it is now recognized that those
approaches provide only a partial understanding of the evolution of material culture.
Therefore, a clearer agenda needs to be set for the study of the aesthetic in relation to
design praxis, its education, and its theory. One of the crucial elements of this agenda will
definitely need to be the evaluation of aesthetics, not merely from a design perspective,
but from a socio-cultural perspective as well. When everyday objects are placed in
society, they establish relations with people’s lives and routines, and if they have
“significant forms” that is certain to affect the nature of the relationship. This relationship
between material and cultural forms has a complex nature that can be understood better
by examining the social rather than formal meanings of aesthetics.
Within design language, the discussion of aesthetics and style often moves around the
term “form.” Used as a means to describe the overall physical delineation and contours of
objects, it is the key factor employed in the evaluation of aesthetic quality. Other
supplemental elements of design that relate to form are surface characteristics such as
material, color and texture, as well as details such as grooves, grills and buttons. Such
descriptive critiques of objects are similar to the traditional methods employed in art
criticism derived from the formalism of early twentieth century.
The employment of beauty towards the promotion of consumerism is explored fully and
highly successfully in the profession of advertising. Product design too, by giving sensual
surfaces and seductive colors to gadgets is accused of the same crime. For Haug, the
aestheticized surface of the commodity becomes a second skin, much more beautiful
than the first, and entirely detached from utility. “No one is safe any longer from its
amorous glances, which the realization motive casts at the consumers with the detached
yet technically perfect appearance of a highly promising use-value” (Haug, W., 1986) . A
discussion of the seductive nature of the object appears in the work of other cultural
theorists such as Jean Baudrillard and Walter Benjamin as well. For Baudrillard, our
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vulnerability to the seductive qualities of objects is misplaced desire, and that “the
acquisition of objects is without an object” (Postrel, Virginia, 2003). Walter Benjamin’s
project, the Arcades, led him to study the relationships between people and things,
especially from the eyes of the window shopper (flâneur), who would traverse the
shopping malls of the mid 1800s in Paris (Schifferstein, Hendrik and Hekkert, Paul,
2007). “The commodity whispers to a poor wretch who passes a shop-window containing
beautiful and expensive things” (Levinson, J., 2003). It is known design that in a market
saturated with homogenized products, one of the means of creating distinction and
stimulating desire is through aesthetics, a fact that is well known to marketing experts as
well (Benjamin, W.,1973). “The vitality of aesthetics in customers lives provides
opportunities for organizations to appeal to customers, through a variety of sensory
experiences and thereby benefit both the customers and the organizations through
customer satisfaction and loyalty” (Schmitt, B. and Simonson, A., 1997). This seductive
quality of products, may also be employed by people to their benefit through the concept
of style. Through an anthropological study of punks and bikers, Dick Hebdige has shown
that people often reappropriate objects by modifying their appearances and functions to
express social identity and belonging, subcultural resistance as well as defiant
individualism (Saussure, F., 1959).
In the pursuit of a unique, recognizable visual style, individual designers and corporations
often develop their own signature design languages, as is visible in the products
designed by, for example, Philippe Starck and Karim Rashid. Of course, this is not unique
to industrial design; all forms of cultural production, whether painting, architecture, film or
literature, bear an imprint of the responsible mind and the environment within which the
artifacts are created. With the increasing use of ethnographic research tools in the early
stages of design and emphasis on user-centered methods, these design languages are
derived from the lifestyles of target users.
Therefore, it is crucial that in critiquing these languages, social and cultural perspectives
be considered along with formal and character/personality factors.
The meanings of objects are explored in all disciplines including philosophy, material
culture studies, art history and design, but the meanings of aesthetics in relation to
objects is an area seldom explored in academic terms. Some of the efforts directed
towards understanding the meanings of objects were inspired by the scholarly work in
semiotics and structuralism of linguists and philosophers such as Fernand Saussure
(1959), Roland Barthes (1972), and Jean Baurdillard (1996). In the early 1980s, several
designers used semiotics as a stepping-stone towards the development of product
semantics. Defined as “the study of the symbolic qualities of man-made forms in the
cognitive and social contexts of their use and the application of the knowledge gained to
objects of industrial design,” (Krippendorff, K. and Butter, R., 1989) product semantics
was analytical but also functioned as a tool for form generation in the process of product
development. It relied on concepts of myth, metaphors, concept categorization, and
memory to explore how people understood the meaning of form. Its influence however
was short lived; it was perceived as a style rather than a generative/interpretive tool, and
it fell out of favor by the end of the 1980s.

2. Methodolgy
2.1. Framing the Experience
A glance at existing products, environments, and living patterns reveals quality of
experience is fast becoming a central point for designers. Recent readings confirms this:
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Rothstein’s novel (x4) methodology for discovering user experience “moments” is quite
timely for industrial designers. Carnegie-Mellon scholars provide a framework supporting
experience goals in product design.
The connection between industrial design and user experience is becoming unavoidable.
Consequently, aesthetic value can and should be part of the industrial designer’s effort,
including her ability to achieve a “total integrative experience”. To frame this discussion, it
is offer the following hypothesis of experience:
Experience involves a “subjectively interpreted, continuous stream of psychological and
physical phenomena brought into awareness through an interaction or communication”.
This depends upon the following elements:
• The relationship between a person and an object or sign
• The process of being drawn to that object and engaged on multiple levels: physical,
behavioral, and emotional
• The value that originates from the attractive encounter
These essentials may be labeled broadly as attention, attraction, and beauty; additional
insights from other disciplines will deepen our understanding of beauty as a matter of
experience.
Regardless of labels, what emerges is the central theme of an “aesthetic imperative”, a
cultural initiative predicated upon designers to humanize technological expressions (e.g.,
computers, systems, services, etc.) so that human activities (e.g., communication,
interaction, etc.) are satisfying. The paper explores the notion that beauty can help
designers plan and craft products that offer a rewarding, memorable encounter.

2.2. Theoretical Basis for Understanding the Concept of
Aesthetics
We will explore interpretations of experience to gain a theoretical basis for understanding
the concept of beauty. The model: four theoretical basis should serve as tool to guide
discussions about a product’s aesthetic value, centered upon user experience. This
model offers four examples into aesthetics as a matter of experience, to help drive the
artistic imperative for industrial designers, whether in the classroom or in a client meeting
(Levinson, J., 2003).
The model is based upon the writings of Ferdinand de Saussure (philosophy of language)
semiotics; Gelernter’s (computer science) machine beauty; Dewey’s (philosophy) lifestyle
design; and Gropius’ (architecture) spiritual/cultural harmony. Several product examples
will be described to reinforce the four interpretations: products that convey functional
elegance and that engender spiritual/cultural harmony.

Figure 1 Four theoretical basis into Aesthetics
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Semiotics: Ferdinand de Saussure
Ferdinand de Saussure was the founder of the semiotic movement. He considered
language as a scientific and independent notion that could be separated from elements of
culture or comprehension. Saussure believed that words are embedded with semantic
meaning and therefore “stand for” other things—the word “chair” is deeply associated
with the idea of sitting and the idea of the object that we sit on. A sign, by definition,
should be fairly universal and easy to understand (Saussure, F., 1959).
Designer Shelley Evenson (Carnegie Mellon University) considered language as the
strong connector between artifacts and people, and discussed how design languages
become a connector for how people experience products, services and systems in the
world around them.
The Interaction Designer shapes culture directly through the creation of new visual form
language. This semantic view of design recognizes the need for emotional and social
connections in the human-made world. This view is formally grounded in the study of
semiotics. Semiotics is, literally, the study of signs. A sign need not be a printed object,
but instead can include the theoretical understanding of the process of signification. By
signifying something (or signing as a verb), humans can communicate meaning, and a
sign itself is thought to carry some form of meaning. A sign can be a visual element—like
a street sign—but can also be the way one uses his body language, or an object used to
communicate to another (Saussure, F., 1959).

Examples
The 1965 Yves Saint Laurent's cocktail dress (Fig.3) was inspired by the artist Georges
Braque’s painting: Birds on Blue, 1960 (Fig.2). This design represents Yves Saint
Laurent's fascination with art. It is a visual style of an artifact that communicates. The
object is imbedded with more than just functional significance—recognizes the need for
emotional and social connections in the human-made world.

Figure 2 Georges Braque’s painting: Birds on Blue, 1960 and Figure. 3 The 1965 Yves Saint
Laurent's cocktail dress was inspired by the artist Georges Braque’s painting.

The other example shows two signs of the University of Pittsburgh Medical Center (2008)
(design project) they represent a visual element used to communicate in ways that
stimulate senses, connect deeply with people’s lifes, emphasize the broader social and
cultural context of people’s actions and provides support through a networked service
ecology or system of systems. The cocktail dress and signs are focused under the
heading of aesthetic coding, which examines how an object can not only attract attention
and appeal to the senses (as in the sensual relation) but also be constituted in a way
where it, in establishing a specific relation of physical manifestation/idea, demands or
even commands a specific order of alignment or mode of understanding.
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Jakobson speaks of a self-reflective ”poetic function,” which in focusing on the act of
communication itself could be more or less activated within language, thus proposing
”poetic language” to have a dominance of poetic function (Jakobson, Roman, 1960).
Thus, we can speak of objects with a high degree of ”aestheticity,” that is, with an implicit,
communicative construction in a specific direction (Norman, A.,2002).

Figures. 4 and 5 signs of the University of Pittsburgh Medical Center (design project,
2008)

Machine Beauty: David Gelernter
The computer scientist David Gelernters witty argued essay, “machine beauty”, which he
defines aesthetic as an inspired mating of simplicity and power. It is in a Bauhaus
painting or chair. “Today, most of us are willing to apprehend aesthetics, wherever it
occurs - in a museum or on a computer screen, in the words of a poem, or on the
patterns of a fractal design” (Gelernter, D.,1998). However, Gelernter sees these
disciplines as closely aligned with the mathematics and science that are the foundation of
technology.

Examples
Today poetic design is based on a plethora of complex criteria: human experience, social
behaviors, global, economic and political issues, physical and mental interaction, form,
vision, and a rigorous understanding and desire for contemporary culture.The
combinations of all these factors shape our objects; inform our forms; our physical space;
visual culture; and our contemporary human experience. This is the concept of art and
every design should be completely concerned with an artistic style - it is after all a
collective human need. (Fig.6) The CD players designed by Rashid attempt to
deconstruct and radically rethink a typical high tech component.
(Fig.7) The microsoft optical mouse, by Philippe Starck. This example tracks the
movement without the hassle of mechanical parts; it offers an unprecedented durability
and a consistently smooth navigation experience.

Figure 6 CD players, by Rashid (2006)

Lifestyle Design: John Dewey
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John Dewey was an American philosopher focused on the process of interaction between
a conscious being and her environment—the “sustaining or frustrating” conditions that
define the activities of a person, such as the tools, spaces, materials, or other people.
Dewey was especially concerned with recovering aesthetic experiences, which feature a
dynamic integration of thought, action, and emotion into a unifying whole, that he termed
“an experience”. Dewey pursued what may be construed as experiential beauty—a
harmonious balance of the maker’s intent and the perceiver’s expectations towards a
meaningful consummation of movement of emotion from inception, carried through
development, and ending with an artifact that lives in experience (Dewey, J.,1980).

Examples
The Zaha Hadid's Vortexx Chandelier, 2007 (Fig. 8). The Chandelier shows a seemingly
infinite ribbon of fantastic light, its flowing form defined by continuously shifting
colors. Hadid has shown her deep concern about how aesthetics and design should
make collaboration in order to speak up about good metaphor.

Figure 8 Hadid's, Vortexx Chandelier

Figure 9 Future Faucet Design by Hadid

(Fig.9) An example of an important design is the Future Faucet Design by Zaha Hadid.
Some of us think this fantastic faucet looks like a metallic swan from another planet. We
can observe how Hadid’s design proposes new orders of experiencing and meeting the
world. Hadid’s design contains a strong and ideologically biased idea of living differently
but only expresses this idea through a physical manifestation (Jodidio, Philip, 2009).

Spiritual/Cultural Harmony: Walter Gropius
There is yet another interpretation of beauty in experience worth exploring, in which
artifacts shape the human spirit. There may exist expressions of art and design that
contribute to one’s sense of value and perhaps even spiritual, or cultural affinity, as
Walter Gropius suggests might be the outcome of an architectonic approach to design.
This approach strives to achieve balance, order, and unity within one’s life, collectively
and personally. There is an internal movement that connects a person to something
greater than himself, perhaps ideals that speak of a cultural synthesis. He may feel like a
member of a community that elevates what has been experienced into something
personally intimate yet outwardly relating to a collective whole.
Finally, the fourth view takes a holistic look at the relationship between a user and her
product and how that impacts personal beliefs, cultural values, and even a sense of
“spirit”. This is drawn from Walter Gropius’ idea of a “scope of total architecture. Gropius
described his vision of design planning as "the art of coordinating human activities
towards a cultural synthesis” (Gropius, W., 1955). Therefore, Gropius’ approach sought
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to achieve balance, order, and unity within one’s life, collectively and personally. There is
an internal movement that connects a person to something greater than herself, perhaps
ideals that speak of a cultural synthesis. To design products that inspire the human spirit
and awaken cultural connectedness is a powerful variation of experiential beauty.

Examples
The Daniel Libeskind’s Freedom Tower, 2009/2010 (Fig.11) concepts is intended to
regenerate the devastated area of Ground Zero in New York City. This bold concept
embodies patriotic ideals of nationalism as well as resurrection over tragedy. The height
symbolizes this nation’s birth and prevalence over violent transgressions of this nation’s
deepest values. In doing so, the startling design elevates the personal spirit, much like
the Gothic cathedrals, 1356 (Fig. 10) while connecting to a collective need for healing.
The Quadracci Pavilion, 2001 (Fig.17) is a sculptural addition to the Milwaukee Art
Museum, designed by Spanish architect Calatrava. This is a postmodern interpretation of
a Gothic Cathedral, 13th Century with a central nave topped by a 90-foot-high glass roof.
It symbolizes the connection between perception and representation and also the spatial
relation between viewer and art.

Figure 10 Gothic Cathedral

Figure 12 Interior of Gothic Cathedral

Figure 11 Freedom’ Tower, N.Y.

Figure 13 Image of Quadracci Pavilion

These examples suggest a quality of beauty in experience that speaks to greater issues
of cultural connectedness and suggests the dynamic of attention, attraction, and beauty
operating in another way—as communication, unification, and participation. A pleasurable
emotional value derived from sensuous interaction may lead to a communication that
speaks to one’s central motive for life—perhaps related to what Joseph Campbell
describes as the “experience of being alive” —emotionally, spiritually, and culturally
(Campbell, Joseph, 1988). For instance, we may value an ideal we’ve always wanted to
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express but could not. However, we may find a remarkable expression that embodies
what we’ve always wanted to express, as part of a personal effort to communicate and
participate in society. We acknowledge this resonating value and achieve unification, a
merging of the self with the emotions aroused by the artifact, in the immediacy of direct
experience. This then leads to an inspirational feeling that encourages someone to act, to
become an active participant in society to further cultivate and spread those values that
have been discovered in a particular product interaction. In planning “beautiful patterns
for living,” Gropius advocates the central role of participation, saying that it “sharpens
individual responsibility, the prime factor in making a community coherent, in developing
group vision and pride in the self-created environment” (Gropius, Walter, 1955). This may
be a way of understanding and perceiving beauty in experience, coming out of the
specific design variations we just explored, moving towards what may be termed as
“cultural synthesis”—a recognition of a commonality of values inspired by artifacts that
foster a sense of belonging and a motivation to communicate and participate with other
people.

3. Conclusions
In this paper I attempted to understand how to create aesthetically enriching humanproduct experiences by exploring the relationship among attention, attraction, and beauty
in various instances of industrial design. We examined the notion of aesthetic experience
from opposing philosophical interpretations to gain a theoretical basis. Then we tried to
bridge the theoretical analysis to practical design examples to demonstrate various realworld possibilities of beauty, operating in the relationship between a human being and an
artifact. These examples are only a small sampling of possible instances of beauty in
design; there are further questions and issues to be dealt with. For example, how does
the interpretation of beauty change from a creator’s perspective to that of the perceiver?
How does the utility of a consumer product impact it’s beautiful qualities? Where does
desire for pleasurable experiences fit in? What are the moral implications of designing for
beauty, and subsequently, pleasure and desire? What constitutes “ugly” design and how
should that be handled from a moral and ethical perspective? Can beauty be taught to
students of industrial and communication design as an art or method? And how can
beauty be pursued as a sustainable value within and throughout integrated product
development processes?
Industrial designers should be concerned with the issue of beauty, as our environment of
human experience becomes rapidly shaped by multifunctional artifacts, that influence our
ways of living and working. Designers have a responsibility to ensure that artifacts for
popular consumption and usage somehow contribute positively to our personal and even
collective sense of being human. People are fundamentally analog, adaptive, sensual,
emotionally conscious beings that have values, ideals, beliefs, perceptions, and emotions
that impact their behavior. It is time that designers invent products and experiences that
respect humans for who they are and recognize their potential. Humanizing technological
expression is a critical goal and duty of designers, as part of an overall effort to make life
enjoyable and meaningful in everyday experience. To combat the “ugliness” of
dehumanizing, alienating artifacts that deprive humans of their ideational, cultural, and
personal aspirations should be the driving motive for those who wish to create beauty in
industrial design.
It is clear that the positions adopted by designers and cultural studies scholars regarding
the relationship between people, things, and aesthetics, are often antagonistic. Being a
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relatively new profession, design is still in the process of building knowledge to aid its
self-understanding, and discussions such as these that foreground the social, political,
and economic concerns are significant and need to be included within the boundaries of
its study. Within design studies, aesthetics continues to be one of the least-examined
areas that deserve serious attention, and the research methods and interpretive
techniques used by cultural studies can serve as appropriate models. Engagement with
the discourses outside the discipline can only enrich the discourse within, providing us
with better tools for understanding the extent of the impact design has on the everyday
lives of people.
Finally, industrial and visual designers and educators should be increasingly concerned
with aesthetics as the environment of human experience becomes rapidly shaped by
digital, networked, multifunctional products that influence lifestyles, values, and cultures.
Humanizing technological expression must be a critical goal and duty of designers, as
part of an overall effort to make life enjoyable and meaningful in everyday experience. To
combat the ugliness of dehumanizing, alienating artifacts that deprive humans of their
ideational, cultural, and personal aspirations should be the driving motive for those who
wish to create beauty in design.
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Abstract
One of the more recent buzzwords associated with design is empathy. How better to design
for a particular user than to experience life through the eyes, ears, and soul of the user?
Most would argue there is no better way to truly understand the intended target of a new
hi-tech gadget or a bare bones one-off product that enhances the life of an individual. The
author does not disagree with this assessment, but does contend that there may be an
overlooked component, the designer himself/herself, that can inherently make them more in
tune with a user or in tune with what the user needs. This overlooked component is cultural
identity and cultural upbringing. This cultural identity issue is particularly interesting in
the United States where a July 2010 report by the Census Bureau states that the U.S.
Hispanic population grew by 3.1% in 2009 to 48.4 million people. Those 48.4 million
people made up 15.8% of the total U.S. population. As of the 2010 U.S. Census, these
numbers grew to 50.5 million or 16.3% of the population. To a designer, this growth means
new design opportunities for new markets with different needs and expectations, but still
within the confines and context of the broader American culture. My exploratory paper
looks to further explore both the role of cultural background of the designers themselves in
the design process and explore possible benefits of their backgrounds relative to Industrial
Design and the U.S. Hispanic population. Finally, this paper expands on the research
already started on Latino/Hispanic Industrial Designers practicing design in the United
States.
Keywords: culture and design, industrial design, Mexican design
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Introduction
Paul Hatch, President of the global design firm TEAMS Design in Chicago, states that in
regard to design “adaptability and resourcefulness is key to survival or success” (Hatch
2011). With these two characteristics in mind, the author poses the questions: Do
Mexican born Industrial Designers, who have a different cultural upbringing than the
majority within the United States, have an advantage when it comes to making products
easy to use and understand for all consumers? Furthermore is empathy, a recently
commoditized basic tenant of good design, inherent in their design process? Are these
designers more empathetic or less empathetic if they emigrated to the United States at
an early age or a later age? Furthermore, will Latino/Hispanic designers have a more
distinct advantage when it comes to designing for the booming Latino/Hispanic
consumers who, like themselves, sometimes speak a different language than the majority
and likely have different aesthetic and material sensibilities?
In order to be a successful product designer you are always asked to do more with less;
The client wants the most amount of creativity, innovation, marketability, and profit, while
using the least amount of capital investment, the least amount of material, all while trying
to make it as “green” as possible. This paper begins to explore the possibility that
Industrial Designers from countries with economies that are not driven by consumerism,
who are practicing Industrial Design in the United States, may have already learned how
to be successful before they developed and/or harnessed their design skills. The starting
point for this broader discussion of the role or influence that one’s cultural background
can make in design is to focus on one specific cultural group of designers, and to start to
analyze the similarities and differences of these designers and their personal reflections
on the role that their cultural upbringings have played in their respective design careers.
To date, the author has interviewed 12 Latino/Hispanic Industrial Designers for a book
project that looks to showcase the talents of a small but successful group of designers
responsible for designing or leading design teams who have developed well known
products used in the United States and abroad everyday. The interviews consisted of 10
general get-to-know-you type questions relative to their design careers, but one question
specifically asks: Do you feel that your upbringing or cultural identity influences your
design work? Of those 12, I have further reviewed the transcribed interviews and have
had further discussions with five of the Industrial Designers that identify culturally as
Mexican through birth location or family upbringing. As this paper is exploratory in nature,
with not enough qualitative data to fully support a hypothesis, a trend is beginning to take
shape in regard to the personal reflections on the role of cultural upbringing and its role in
their respective design careers.
In this paper, I present how cultural identity shapes the individual practice of Industrial
Design of five Mexican industrial designers working in the United States. My interviews
with Tirso Olivares, David Quijano, Herb Velazquez, Javier Verdura, and Cesar Vergara
suggest that being Mexican has 1) influenced the design work/commissions they have
received, 2) influenced the way they have approached design work/commissions, and/or
3) made them more aware and sensitive to the needs of users. Their individual Mexican
identity influences their design process and therefore makes its way to each and every
product that they touch. The sheer volume of design work in the market today, either
individually created by these designers or created in teams where they served as design
director or lead designer, presents a collection of work that exhibits an invisible aesthetic.
It is important to note that this paper does not consider the role of socio-economics in its
exploration of the five designers. The paper serves as a vehicle for the designers to
reflect on the role of their respective cultural identities on their design work and a brief
conclusion about the results to date.
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The Designers
Unlike traditional artists whose creative concepts can be self reflective, Industrial
Designers are trained to design for others. Individually, or in teams, designers conduct or
use market research and user research to better understand the intended user and the
problem at hand. In most cases, the cultural identity of the designer has no direct impact
on the physical aesthetic of the object, whether this identity is a minority identity or an
identity of the majority. Moreover, it is unlikely that an industrial designer consciously tries
to incorporate an individual style or aesthetic, let alone a style that would be considered
Latino/Hispanic or specifically Mexican. In most cases, the client, the material or the
function drives the style or aesthetic of the object. Yet, there are designs that exist in the
world that are easily identified as being designed by a particular person. Most notably,
designers such as Philip Starck, Karim Rashid, or Marc Newson have a personal
aesthetic that transcends the intended market or function. The individual personal
backgrounds, education, and professional experiences of these well known designers
shapes their aesthetic sensibilities. To that end, it is appropriate to also consider the
cultural background of a designer to understand how this identity shapes their ability to be
successful in the competitive field of design. Unlike Asian born or Asian-American
traditional artists who may battle being described as quintessentially Asian because their
work is “Zenlike”, “expressing Yin and Yang of their subjects”, or “Rooted in memories of
nature” (Newland 68), the design work of Mexican Industrial Designers is unlikely to
garner the same critique. The brand, manufacturing, and the user dictate the form and
details. This leaves little room to express too much or too little “Mexicaness”.
The ability to harness one’s cultural identity and use it effectively is evident in the work of
Tirso Olivares, Principle, Tirso Olivares Design. Born in Mexico City, Mexico, Olivares
remembers always getting in trouble for drawing in school, especially noteworthy was his
ability to draw planes from memory in his school books. His infatuation with drawing can
be traced to his early exposure to art and architecture as his father was an architect and
his mother was able to draw beautiful human figures despite her lack of formal art
training. His natural talent and positive reinforcement of this talent led Olivares along the
path to becoming a productive Industrial Designer. Since his start in 1989 at Kornick
Lindsey, his 18 year career includes six AmeriStar Awards (North America's most
prestigious packaging awards competition); the first Coca-Cola PET Contour bottles
(1991) (Fig. 1); PET Bottles for Gatorade, Nesquik, Snapple, Maxwell house, packaging
concepts for Sucrets and Motorola, package designs for Allergan and the packaging for
the Oral-B CrossActionTooth brush among many.

Figure 1. Coca-Cola PET Contour Bottle | 1991
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It must be noted that there is no overt styling on any of these products that calls attention
to it’s designer being of Mexican descent or evidence that a Mexican style was trying to
be achieved, yet, Olivares feels that his cultural identity does play a role in his design
process. He says that his culture is a big influence. He thinks that his creativity stems
from the fact that “in Mexico there are many things that you don’t have or that you cannot
have, therefore we were always looking at different ways of getting around things
because things are not as structured as they are in the United States” (Olivares 2010). In
the U.S. and elsewhere, this would be called “thinking outside of the box”. To Olivares, he
had to think outside of the box all the time, and feels that this made him a better designer.
The most appropriate example of this creative problem solving is evident in his design of
the first PET contour bottle for Coca-Cola. Up until that time, all plastic soda bottles had
to have a base in order to stand upright. By approaching this design problem without
much experience in bottle manufacturing, Olivares was able to find new ways to work
with the manufacturers to develop a bottle that could be designed and manufactured to
stand upright by itself and still highlight the quintessential coke contour. He was able to
look at the problem with out any preconceived notions of what the outcome had to be.
Tirso would also claim that this ability to look at things with a clean slate is also evidence
of his cultural identity influencing his design process. He states that in Mexico “he did not
have a preconceived notion of what things should look like”, he had a “cleaner” slate to
start with, and he carries this mindset with him always (Olivares 2010). The creative,
award-winning designs developed by Olivares do not look like they are inspired by a
Mexican identity, but their creation is based on a Mexican identity.
Another native son of Mexico City, Javier Verdura, Vice-President, Industrial Design at
Product Ventures, shares a similar story to Olivares. Like Olivares, Verdura was greatly
influenced by his family, specifically, his Nobel Prize nominated brain surgeon father.
Verdura remembers joining his father in the machine shop located in the basement of the
hospital where he worked. With the help of the hospital’s maintenance engineers, his
father would invent and design working prototypes of medical instruments and devices
that would make his job as a surgeon easier. This “raw” form of Industrial Design hooked
Verdura and has stuck with him throughout his 21-year design career, a career where he
has designed surgical instruments, surgical equipment, consumer products and
packaging and has won such prestigious design awards as the Red Dot in 2001 and
2011, an Industrial Design Excellence Award (IDEA) in 2011 and seven Good Design
awards.
When reflecting on the role of Mexican cultural upbringing and its relationship to his
design career, Verdura recognizes both a conscious separation and their
interdependence. In regard to a conscious separation, Verdura states “my design work is
devoid of cultural influences; it is based mostly in the ‘now’ ”. He asks the typical product
development questions: “What do human beings need now to make their lives better?
What are their unmet needs? How can I eliminate everyday frustrations when dealing
with everyday objects?” (Verdura 2011). This needed conscious separation and need for
empathy in product development is still tempered by his Mexican cultural upbringing and
his experiences growing up in Mexico City. Verdura explains:
I have found that Mexicans are very creative when it comes to finding astute and clever
ways of making their lives better. There are a myriad of examples of raw industrial design
via home-made solutions to solve for needs that cannot be addressed for a variety of
reasons: Lack of money, regional unavailability, or available products simply do not work
to the users’ satisfaction, etc. I have applied this approach to many projects with great
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success. It is very different from the American culture where all your needs can be easily
addressed by driving to the local Wal-Mart. (Verdura 2011)
The most distinct personal application of “finding astute and clever ways” of making one’s
life better is Verdura’s design of the Duracell, Hearing Aid Batteries Packaging in 1999
(Fig. 2).

Figure 2. Duracell | Hearing Aid Batteries | 1999
Source: Verdura, J. (1999)

The initial design problem was: Design a cool hearing aid battery package that stands out
at Walmart. However, after some research, the problem became: How can we make it
easier to get the small, hard to handle hearing aid battery into the hearing aid correctly?
While the initial problem solving and research conducted by his team was traditional
Industrial Design, Verdura feels that the simple, ingenious solution, inspired by a popsicle
stick, references his Mexican identity and the culture of solving problems based on need
and available resources he experienced while in Mexico.
The next successful Mexican Industrial designer whose cultural identity plays a role in his
career is Herb Velazquez, Senior Design Manager at the Kimberly-Clark Corporation.
Unlike the previously mentioned designers, Velazquez was born in the United States to
Mexican born parents. However, Velazquez feels he grew up with a strong connection to
his Mexican identity as he grew up in a Spanish-speaking household and traveled to
Mexico every year with his family. While naturally gifted as an artist, he drifted away from
art until he encountered the revolutionary Ergon Chair designed by Bill Stumpf for
Herman Miller at the Merchandise Mart in Chicago. This seminal moment focused his
attention towards the professional world of Industrial Design. Since that time he has had
a hand in designing award winning products and packaging that meet a wide range of
needs. His work includes: the design of the ECAM, the ground-breaking Nuclear Imaging
System for Siemens Medical (Fig. 3); the user interface and operator console for SIGNA
MR Scanner, GE’s First Magnetic Resonance Scanner an IDSA Excellence Award
winner; the Knoll Design competition winning Bulldog Chair; and numerous product and
packaging designs for Kimberly-Clark, a world leader in family and personal care brands
such as Huggies, Kleenex and Scott.
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Figure 3. ECAM Nuclear Imaging System | 1995
Source: Velazquez, H. (1995)

Velazquez reflects on his career by stating that his cultural identity probably did factor in
his design work, but not in an obvious way. Rather his design process was affected by his
cultural identity. His design education taught him a proven design process that can be
used to solve the problems that he was working on, but his cultural identity shades the
lens in how he sees the world and the given problem. He feels that his cultural identity
may influence how he observed in the field, what he paid attention to and what he did not
pay attention to because of what was culturally important to him like family and
interpersonal connections. Additionally, Velazquez feels affected by his bilingual
upbringing and feels his design process has enhanced sensitivity because of his bilingual
upbringing. He believes “ if you make something intuitive, that can work across cultures,
now you have a better design, because now you don’t need the verbal explanation.” The
way it is designed can eliminate the need for different languages and cultural messaging.
(Velazquez 2011). Finally, Velazquez feels that from a cultural perspective what he feels
that he applies to his craft is passion and dedication. While these traits may not be solely
Mexican, he feels they are a part of Mexican culture. His 20+year career in the design
field exemplifies passion and dedication.
Like Velazquez, David Quijano, Principle Industrial Designer, PSG Design Center, HP,
was not born in Mexico, but feels that his many trips to the Mexican border town of El
Paso, TX, the hometown of his parents, along with further trips to Los Angeles, CA and
parts of Mexico gave him good insight into Mexican culture. Quijano compares growing
up in Ohio and visiting Mexico to the movie: The Wizard of Oz. Ohio is the black and
white Kansas, while Mexico is the bright, lively, energetic OZ. In the Mexican cultural
tradition of following in your father’s footsteps, Quijano started in Engineering, as his
father was an Engineer at GE. However, Quijano stumbled upon Industrial Design one
day while attending the University of Cincinnati. He had always been interested in how
products got their look and spent time taking his toys apart in addition to playing with
them and like the other designers discussed thus far, Quijano would draw wherever and
whenever. Needless to say, Quijano felt at home in Industrial Design after one look at the
models, rendering, and sketches on the ID floor. This epiphany moment has led him on
the path to a 20-year professional design career.
Similar to the previous designers, Quijano feels that his approach to how to solve a
design problem is tempered by his exposure to Mexican culture. The first example of this
tempered approach relates directly to his travels to Mexico as a youth. In a discussion
about his design philosophy, Quijano feels that design should have meaning; the users of
his designs should make a meaningful sensory connection with the product. This starting
point for this particular design philosophy is related to his perception of Mexico and
Mexican Culture. Quijano states: “When I travelled to Mexico as a kid I was always
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amazed by how much of a sensory experience it was. The colors, music, food in the
marketplaces, the bold use of line, color, media and materials in all aspects of their art all
came together to form a lasting impression of a culture full of life, creativity, and energy”
(Quijano, 2011). He goes on to say that the way to push a design to the next level is
make sure to develop a sensory experience with the solution.
The second example of his cultural influence affecting his design process and the design
outcomes is in regard to storytelling. During his visits to Mexico, Quijano heard all about
the “grand” adventures in Mexico of his many uncles. To Quijano, these stories
contextualized their youth. Similarly, Quijano feels it is important to contextualize his
design outcomes. Instead of just presenting a pretty picture of the final design, it is
equally important to present how that outcome came to be; the innovation of the design
may lie in the story of how the design came about rather than how it ended. As he puts it
“There is a difference between design and styling”. Quijano’s unique cultural experience
characterizes how culture transcends location and has had a profound affect on his life
and his successful design career.
While not quite as overt in his cultural identity as the others in regard to his design
process, Cesar Vergara, the Principle of Vergara Studio, nevertheless feels that being
Latino has influenced him and the design opportunities he has obtained in his career.
Vergara was born in Mexico City, Mexico and lived there until the age of 13 when he and
his family moved to Washington D.C. His father was an architect and a diplomat and this
combination gave Vergara exposure to modern architecture, native Indian monuments
and other pre-Hispanic buildings. In addition to this exposure to the world of architecture,
Vergara had a penchant for drawing and had a “very artistic view of things”. All through
High School he wondered if there was a profession that pays for doodles and feels
fortunate that he now gets paid for his doodles. These doodles have turned out some of
the most recognizable passenger train locomotives in use in the United States today.
Most notable are: the “Genesis” (Fig. 4), manufactured by General Electric, the first true
passenger locomotive to be designed in 50 years in North America and winner of the
prestigious Brunel Award; the locomotive and the interiors of the “Cascades” in use by
Amtrak in the Pacific Northwest; and most recently the exterior, interior, and materials, for
the “M8”, the first new fleet of commuter trains on the New York – New Haven line in 30
years. Other work includes bridges, public benches and graphics for Washington D.C.
buses.

Figure 4. GE | Genesis | 1996
Source: Vergara, C. (1996)

Until recently, Vergara never viewed himself as a “Latin or Hispanic designer”. He never
played his identity up, nor never had a complex about it, but he feels that “… he sure is
one” (Vergara, 2010). This is echoed in that he feels that being Latin is part of his
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success, and that what he brings to the proverbial table is his Mexican personality,
specifically a “Mexico City” personality that is bold, artistic and articulate. The ability to
clearly articulate one’s ideas or concepts is a powerful skill in the field of design. A
designer’s commitment, understanding of, and salesmanship of his/her concepts often
have a direct relationship to the willingness of a client to adopt it. For Vergara, the most
obvious case of his “Mexico City” personality, shining through is his commission for the
GE Genesis. As Vergara puts is, as an employee at Amtrak he showed up uninvited to a
meeting and talked to the president of the company. He asked the President, Graham
Claytor, “Mr. President, considering this is the first true passenger locomotive designed in
50 years in North America, Do you want it to be ugly? Should we not be creating the next
link in the chain of great American locomotives? Allow me to design it, if you don’t like it,
fire me, if the public likes it please take the credit.” Just like the design work executed by
the other Mexican designers, the work of Cesar Vergara has no obvious, physical
manifestations of his cultural identity, but his long career as an Industrial Designer and
Transportation Designer is evidence enough to him that his identity as a bold, articulate,
artistic “Latin” has offered him the opportunity to say “ If it costs a million, it should look
like a million” on a wide range of successful projects.

Conclusion
The design work of these individuals literally touches thousands if not hundreds of
thousands of people every day. Many of these designs are recognized by other designers
as the best of the best as evidenced by the collection of awards each has in their
respective collections. These awards recognize that few designs, or none, for a particular
year exceeded the innovation, form, function, intended user, and/or marketability of their
respective work. For these Mexican designers practicing in the US, there is no separation
of their culture from their design work as evidenced by the repeated sentiment of their
respective design process being affected by their cultural identity. It is important to note
though, that there is no overt inclusion of their culture either in the form of specific
Mexican motifs or material choices. As Jonathan Chapman states, in his discussion of
the Myth of Individuality in Emotionally Durable Design, “Society provides a mirror
through which each individual person may assess his or her own hierarchical position;
such comparisons within one’s immediate societal group are a fundamental survival tool”
(Chapman 2005). This societal mirror provides the context for their design work, i.e. lack
of Mexican aesthetic, but understanding that they are culturally different, provides
opportunity for comparison; comparison to the norm, comparison to their fellow designers
and comparison about how to execute design work. This dynamic can be a good starting
point for a discussion about the demographic shift that is happening in the United States.
Latino/Hispanics are now the largest minority in the U.S with 2/3rds of this population
being of Mexican descent. This group is quickly becoming consumers to be reckoned
with. Based on the success of these Mexican designers, it is reasonable to suggest that
there is a burgeoning pool of designers ready to walk in their footsteps and these new
designers are culturally prepared to design for both the majority population and the
growing Latino/Hispanic and Mexican populations.
In his discussion about the autonomous development of culture and thought in Latin
America, Jose Matos Mar states:
… for more than 20,000 years, the American continent experienced an autonomous
development with unique organizational models and analogous creations; with precarious
resources it dominated a difficult and hostile terrain and satisfied its people’s needs
through the rational use and distribution of these resources (Mar 46).
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The notion echoed by the Mexican Industrial Designers in this paper, one story told five
different ways, that Mexican culture is ingenious, creative and resourceful in not exactly
new in context of this 20,000-year history. But, the development of the Mexican culture,
which “…combines Western Modernity with the indigenous” (Mar 50) and includes the
willingness to satisfy one’s own needs and to do it with a minimal of resources, seems to
give these Mexican designers an advantage when working in the United States where
resources are more plentiful and needs are more superficial. When coupled with the
experience of moving to a new country and a new culture or developing ones’ identity
through the lens of a minority culture because of their parents, these designers know
what is like to struggle with gaining access to and understanding the basic necessities of
a new culture, this makes them more empathetic, more open-minded and more
introspective in their design process and therefore ideally prepared for working in the
contemporary field of Industrial Design.
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Abstract
The popularity of online games has driven the development of online pets. Players obtain a
sense of satisfaction through raising an online pet that cannot be realized in real life.
Online pet games emphasize the enjoyment of raising a pet, the interaction between players,
and the expression of players’ personal uniqueness. Identifying why players like to continue
interacting with online pets can help game designers develop a better game and increase
players’ positive experiences when playing online pet games. Based on flow theory, this
study not only analyzes players’ flow process and playing factors, but also identifies game
activities that can cause flow experience. This study collected 175 valid questionnaires and
shows that players of online pets experience flow based on a game’s attractiveness, which
may cause addiction. Two game activities (“decorating pets or game scenes” and “going
through game tasks”) were key points resulting in a flow experience. Game designers can
strengthen players’ flow experience and decrease the chances of addiction through
innovative game mechanics.
Keywords: online pet, flow, addiction
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Introduction
Pet is kept for decorative purpose, competitive or sporting activities, or satisfying the
interests of hobbyists (Bekoff, 1998). Most pet owners consider pets as members of their
families who even contribute to their sense of self (Belk, 1988; Brown, 2004; Cavanaugh,
Leonard, & Scammon, 2008). However, taking care of a real pet can be inconvenient as
owners face problems of space limitations or economic pressure. The Statistics Bureau of
the Ministry of Internal Affairs and Communications in Japan found that people who live in
collective housing find it easier to own an online pet than a real pet (Kanoh, 2008).
Game designers create pets that will be made virtual through the online network. Online
pet games have become a fun way for players to raise an online pet in an online world. In
these games, a player is similar to a pet owner and observes the online pet’s changes in
different ways. Neopet was launched in 1999 and currently has over 188 million players
worldwide (Neopets, 2012). The community Web site also launched various online pet
games in 2008, and reported over 3.7 million players in one month in 2012 (AppData,
2012). These numbers indicate that online pet games are very popular. However, no
research has used a systemic method to explore the reasons players play these games.
Flow experience is one of the key factors that encourage players to continue playing an
online game (Voiskounsky, Mitina, & Avetisova, 2004; Choi & Kim, 2004; Yee, 2006).
Flow means that a person is fully immersed in a feeling of energized focus and fully
involved in an activity (Csikszentmihalyi, 1975). Flow experience includes three main
stages: the characteristics of flow, the features of flow, and the consequences of flow
(Chen, 2006). Players experience flow because of game attractiveness, and the degree
and type of interaction (Skadberga & Kimmel, 2004). Players next experience the flow
state through flow characteristics, which cause the development of relevant flow features
result in various flow consequences. A good flow process results in positive experiences
that encourage players to continue playing a game (Chen, 2006). However, players may
become addicted upon over-indulging in a game.
Attractiveness and interaction are important factors in causing flow experience. The
attractiveness factor significantly affects players by producing flow experience in Web
sites (Skadberga & Kimmel, 2004). This indicates that a game’s attractiveness is one of
the preconditions that to lead players to a flow experience. Designers of online pet games
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should create a charming virtual space that allows players to freely design online pets
and game scenes in order to demonstrate a game’s attractiveness.
In addition to game attractiveness, game interaction is also a basic factor affecting
whether players continue playing a game (Skadberga & Kimmel, 2004). Choi and Kim
(2004) indicated that the flow factors of online games include personal and social
interaction. Players must interact with game content and interact with other players
through their role in the game. Players engage in various interactive behaviors through
their online pets that are essentially a type of role-playing behavior. Previous research
has indicated that children exhibit role-playing behavior through raising online pets (Lee,
Tseng, & Huang, 2007), and players even project their own image onto their online pets.
Players begin to experience flow through a game’s attractiveness and interaction features.
Two characteristic factors are required for experiencing flow: personal skill and
environmental challenge. Players can have an optimal experience when these two factors
are balanced (Csikszentmihalyi, 1990). Novak, Hoffman and Yung (2000) also identified
four characteristics of flow: skill, challenge, concentration, and telepresence. These
characteristics cause relevant flow features. The main features of the flow state include
concentration and the enjoyment of an activity (Ghani & Deshpande, 1994).
Flow experience results in many flow consequences. Previous research has indicated
that there are two flow consequences for using a network: “exploratory behavior” and
“positive effect” (Novak, et al., 2000). In addition to exploratory behavior and positive
effects, most players maintain that one of the most interesting parts of a game is its ability
to trigger players’ creativity (Rouse, 2001). Players can express their uniqueness by
decorating their online pet and the game scene (Wang & Chang, 2009). Finally, flow
experience can lead to time distortion for players (Ghani & Deshpande, 1994). Most
players experience the phenomenon of time distortion, especially those addicts in online
games (Rau, Peng, & Yang, 2006).
Flow has been indicated as one of the preconditions of addiction (Choi & Kim, 2004;
Chou & Ting, 2003). Many researchers have utilized the Internet Addiction Test (IAT)
scale to determine if a player is a non-addict or addict (Widyanto & McMurran, 2004;
Yang et al., 2005; Young, 1998). The IAT scale is a reliable tool for evaluationg players’
state of addiction level to online games (Chang & Law, 2008). The IAT presents three
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factors resulting from addiction: withdrawal and social problems, time management and
performance issues, and reality substitute (Chang & Law, 2008).
This study presents the factors of flow and addiction factors for online pet games in Table
1. Players initially decide to manage a game based on the game’s attractiveness before
experiencing flow through game features. Players then become involved in the flow state
through the characteristics of flow. These flow characteristics cause enjoyment, which in
turn causes the consequences of flow, and may lead to addiction.

Aspects

Factors

Attractiveness

Game
attractiveness

Game
features
• Personal
interaction
• Social
interaction

The

The

The

characteristics of

features of

consequences

flow

flow

of flow

• Skill

• Enjoyment

• Challenge

• Exploratory
behavior

• Concentration

• Positive effect

• Telepresence

• Time distortion

• Role-

• Uniqueness

playing

Addiction
results (IAT)
• Withdrawal
and social
problems
• Time
management
and
performance
• Reality
substitute

Literature Skadberga
sources

Skadberga

Csikszentmihalyi,

Ghani and

Novak, et al.

Chang and

and Kimmel

and Kimmel

(1990)

Deshpande

(2000)

Law (2008)

(2004)

(2004)

Novak, et al.

(1994)

Rau, et. al.

Choi and

(2000)

Kim (2004)

(2006)
Rouse (2001)

Lee, et al.
(2007)
Table 1.The Flow Factors and Addiction Results of Online Pet Games.

This study presents hypotheses about a flow process in online pet games (Fig. 1). If
game designers can learn the key points that increase flow experience in a game, they
can decrease the chance of addiction through effective design strategies (Hsu, Wen, &
Wu, 2009), while enhancing flow experience for players. The purpose of this study is to
(1) identify the flow process for players in online pet games; (2) indicate the flow factors
that cause players to experience flow; and (3) identify design factors that contribute to
players experiencing flow.
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Figure 1. Hypotheses of Flow Process in Online Pet Games.

Research Method
This study uses the factors in Table 1 and the above flow process (Fig. 1) to design a
questionnaire that is utilized to identify flow process and factors in players. This study
also analyzes the relationship between flow experience and game activities to identify key
points of game design. However, there have no study discussed game activities of online
pet games, which can be primarily to identify crucial design elements. Thus, this study
interviews participants to identify all game activities that may induce flow experience.
Questionnaire items were designed according to a summary of interview results that
identified game activities responsible for inducing flow experience.

3-1 Interview method
The factors in Table 1 formed the basis of interview questions. Players were asked which
game activities could lead to these factors. Because there are many online pet games,
this study sampled four different game models with the maximum number of players (as
of January 2011) for online pet games as selection criteria (Table 2). Three sampled
games were launched in 2008, so the study chose “senior players” who had more than
two years of experience playing online pet games. Three interviewees were chosen for
each sample.
Sample

Game model

Number of users

A

Non-community website, one user can keep one or more pets.

≒ 188,000,000

B

Community website, one user can keep plants and animals.

≒ 28,300,000

C

Community website, one user can keep one or more pets.

≒ 3,300,000

D

Community website, one user can keep only one pet.

≒ 5,500,000

Table 2.The interview samples
Source: Neopets (2012), AppData (2012)
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After designing the questions, the interviewer invited three senior players to confirm
whether the questions had any missing factors or were unclear. The study found 12
senior players to interview after amending the interview questions
Interview results were transcribed and numbered (A-1, A-2, A-3, etc.) based on the four
interview samples (A, B, C, and D). This study analyzed the results of the 12 interviews
based on the factors presented in Table 1 and used keywords to find all possible game
activities that might cause flow.

3-2 Questionnaire Survey and Analysis Method
This study used the interview results as the questionnaire sources. The questionnaire
was designed in accordance with the factors in Table 1 and asked if players agreed with
the game activities that resulted in flow factors. The questionnaire had eight parts:
players’ basic information, basic game questions, game attractiveness, game features,
flow characteristics, flow features, the consequences of flow, and the IAT scale. The
questionnaire used a Likert five-point scale to measure players’ feelings. Table 3 shows
an example of the questionnaire.
Questionnaire items

Agreement level
low 1

2 3

4 5 high

1. I have good skill at activity A.

□□ □□□

2. I have good skill at activity B.

□□□□□

3. I have good skill at activity C.

□□□□□

Table 3. Example of questionnaire: skill factor.

The online questionnaire was administered to fans groups and forums for online pet
games. This study designed two questions that had the same meaning but reversed
question items as a standard by which to distinguish the validity of the questionnaire.
After the questionnaire, SPSS17.0 (statistical package for social sciences) software was
used as the statistical analysis tool. The main analysis methods included the following:
descriptive statistical analysis for players’ basic information; Cronbach’s α value to test
reliability; factor analysis to test questionnaire validity; and hierarchical multiple
regression analysis to identify the flow process. Finally, within-subject ANOVA analysis
was used to explore the game activities affecting players and leading to flow experience,
and the Bonferroni method was adopted for a post hoc test.

1102

Conference Proceedings

Exploring User Playing Factors for Online Pets

Results and Discussions
4-1 Interview results
According to the four interview samples (Table 2), this study divided 12 interviewees into
four groups, analyzed interview results based on the factors in Table 1, and listed all
interview answers. The “skill” factor was chosen as an example to demonstrate the
analysis process. Table 4 shows the interview results.
Factors
Skill

Interview Questions

Answers

What kind of tasks in

A. raising pets, fishing, racing

the online pet game

B. planting, stealing

improves your skills?

C. breeding fish, feeding fish, cleaning and decorating
the aquarium
D. raising pets, decorating pets and game scenes,
sending gifts to friends, cleaning pets, gardening,
helping friends, and cooking

Table 4. Example of interview results: “skill” factor.

According to the analytical model, the study collected all game activities that might cause
attractiveness and flow experience from the interview results. This study adopted the
homogeneity principle to summarize all game activities, and all game activities were
grouped into seven types: (1) raising, (2) stealing, (3) harvesting, (4) decorating pets or
game scenes, (5) helping or visiting friends, (6) performing the small tasks in the game,
and (7) going through the game tasks. The summarized results are shown in Table 5.
Aspects
Attractiveness

Factors
Visual
Game content

Possible game activities
Cute, interesting, novel, warm, personalized
Interesting

content,

interacting

with

interacting
online

pets,

with

friends,

uniqueness,

entertainment, a type of sustenance for living
Game features

Raising, stealing, harvesting, decorating pets or
Personal interaction

game scenes, helping or visiting friends, performing
small tasks in the game, and going through game
tasks
Inviting friends to play the game, discussing with

Social interaction

friends, helping
friendship,

or visiting friends, increasing

increasing

game

interesting,

going

through game tasks
Role-playing
The
characteristics of

Concentration

A pet owner, self-extension, a friend, a companion,
a family member
Total concentration, computer-related multitasking,
non-computer-related multitasking
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Aspects
flow

Factors

Possible game activities

Skill

The features of
flow

Challenge

Raising, stealing, harvesting, decorating pets or

Telepresence

small tasks in the game, and going through game

Enjoyment

The

game scenes, helping or visiting friends, performing
tasks

Looking forward to new contents, enhancing game

consequences of
flow

Exploratory behavior

level to gain new goods, earning virtual currency,
interacting with online pets, interacting with friends,
creating uniqueness for pets or game scenes

Positive effect

Raising, stealing, harvesting, decorating pets or
game scenes, helping or visiting friends, performing

Time distortion

small tasks in the game, and going through game
tasks
Decorating pets or game scenes, collecting special

Uniqueness

properties, using real money to gain special
properties

Table 5. Game activities that cause attractiveness and flow experience

4-2 Questionnaire Analysis
Questionnaires were designed according to interview results. Of the 205 questionnaires
distributed, 175 were valid. Of the 175 questionnaires, men accounted for 37.7%, women
accounted for the remaining 62.3%. In total, 65.7% of players reported playing an online
pet game every day.

4-2-1 Reliability and Validity Analysis
This study used Cronbach's α value to test the reliability of the 175 valid questionnaires.
In addition to the concentration factor (Cronbach’s α=0.447), the Cronbach's α values for
other factors were between 0.674 and 0.946, and the IAT showed a high reliability
(Cronbach’s α=0.949). This suggests that players only need to focus on online pet games
for a short period of time, so players could do other unrelated activities while playing the
game. Thus, players believed that while they concentrated on the game, they were still
able to perform other tasks during game breaks.
This study used exploratory factor analysis to test the validity of the 175 questionnaire.
Before the factor analysis, this study evaluated the KMO value and the Bartlett's test of
Sphericity. The results showed that the KMO values for all aspects were more than 0.8
and the p value of each aspect also reached a significant standard (p < .05) (Table 6),
confirming that the questionnaire was suitable for factor analysis.
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Bartlett's Test of Sphericity

KMO Measure of
Sampling Adequacy

Approx. Chi-Square

df

Sig.

Attractiveness

.875

1066.157

66

.000

Game features

.853

1568.982

171

.000

The characteristics of flow

.860

2483.372

276

.000

The consequences of flow

.868

6342.773

946

.000

Aspects

Table 6. The KMO value and the Bartlett's Test of Sphericity.

After factor analysis, the factor loadings for "concentration" factor were lower than 0.4.
Consequently, this factor was excluded from the study. The factor loadings for other
factors were all over 0.4 and the total variance explained of each aspect scored over
55%, which further confirmed the questionnaire’s validity. The reliability of all factors rose
to over 0.7 after factor analysis was completed (Table 7). These results served as a basis
for subsequent regression analysis.
Aspects

Attractiveness

Game features

The characteristics
of flow

Factors

After Factor Analysis
Items

Cronbach’s α

Visual

6

.845

Game content

6

.869

Personal interaction

6

.847

Social interaction

8

860

Role-playing

5

.823

Skill

7

.752

Challenge

7

.853

Concentration
Telepresence

Excluded because factor loadings were lower
than 0.4
7

.895

7

.737

Exploratory behavior

12

.873

The consequences

Time distortion

7

.847

of flow

Uniqueness

6

.891

Positive effect

18

.948

20

.949

The features of flow

Enjoyment

Internet Addiction Test (IAT)

Table 7. Reliability analysis

4-2-2 Players’ flow process and flow factors
This study used regression analysis to verify the hypotheses of flow process (Fig. 1).
Before performing the regression analysis, correlation analysis of all factors was
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performed to test regression analysis feasibility. All factors had reached a significant
standard (p < .05) and the respective correlation coefficients were all lower than 0.7;
confirming that factors were suitable for regression analysis.
This study used the hierarchical multiple regression analysis to test the influence of one
flow stage on the next one. The demographic variable was as model 1 and each flow
aspect was as model 2 for regression analysis. This study chose the regression results
for three game features and used the skill factor as an example to explain the analysis
process. Results show that three game features had a significant effect on the skill factor
2

(R =.344, p =.000<.01). Social interaction (p < .01) and role-playing (p < .01) had the
significant effects on player skill. This indicated that the hypotheses of H3a and H4a are
sustainable. Table 8 shows the analysis results.
Variables

Independent
variables

Frequency of
play/day
Playing time/day

Model 1
Demographic variable
Beta
t
p

Model 2
“Game features” variable
Beta
t
p

-.189

-2.029

.044

-.214

-2.742

.007

.224

2.386

.018

.112

1.403

.162

.013

.168

.867

Game years

-.044

-.689

.492

Personal interaction

.028

.364

.716

Social interaction

.365

4.890

.000

Role-playing

.318

4.618

.000

2

R
F
P
2
△R
△F
△P

.344
14.687
.000
.307
26.169
.000

.037
2.210
.089
.037
2.210
.089

Table 8. Regression results: “game features” for the “skill” factor.

Figure 2 shows the results of regression analysis based on the analysis process used in
2

this study to test other hypotheses. First, personal interaction (R =.311), social interaction
2

2

(R =.220), and role-playing (R =.418) enticed players to play online pet games because
of attractiveness. Visual attractiveness (β=0.285) had more influence on enhancing player
interest in game interaction, and content attractiveness encourages players to engage in
social interaction (β=0.274) and role-playing behavior (β=0.638).
The balance of skill and challenge can help players experience flow. Regression analysis
results showed that social interaction and role-playing can enhance players’ confidence in
2

their skills (R =.344); three game features had a significant influence on game challenge
2

2

(R =.369); social interaction and role-playing can enhance telepresence (R =.407), and
the role-playing factor (β=0.314) had more influence on telepresence than other factors.
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2

Three characteristics of flow influenced the enjoyment factor (R =.423), and game
challenge (β ＝ 0.358) had more effect on enjoyment than other factors. Players’
enjoyment can lead to four consequences of flow; enjoyment had more influence on time
2

2

distortion (R =.488) and positive effect (R =.490) than other factors. Exploratory behavior,
time distortion, and positive effect may lead to addiction. Overall, most players attained a
flow experience in online pet games. Eleven addicts were identified among the 175
players.

Figure 2. Regression analysis (→means the hypothesis is sustainable, p<.05)

Within-subject ANOVA analysis revealed which game activities resulted in a flow
experience. The skill factor was chosen as an example to explain the analysis process.
Results show that game activities had significant influence on personal skill (F=15.920,
p=.000<.05). Game activities that can increase personal skill include decorating pets or
game scenes (M=3.71), helping or visiting friends (M=3.55), and raising (M=3.52)
according to the post hoc test of Bonferroni. Table 9 shows the analysis results.
Resources
Between groups (A)

SS

df

MS

48.547

6

8.091

Between-subjects (S)

453.416

174

2.606

Error (A*S)

530.596

1044

.508

1032.559

1224

Within groups

Total
Note:

＊＊＊

F

Post hoc test
***

15.920

• Decorating pets or game
scenes = helping or visiting
friends = raising > going
through
game
tasks,
harvesting, performing small
tasks in the game, stealing

=p<0.001.
Table 9. The ANOVA summary table: "skill" factor.

Table 10 shows the within-subject ANOVA analysis results based on methods for testing
other factors. Results show that decorating pets or game scenes was the most significant
factor that allowed players to begin experiencing flow (8 factors). This was followed by
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going through game tasks (6 factors), helping and visiting friends (5 factors), and raising
(4 factors). These four activities were shown to cause positive effects and time distortion,
which, in turn, can result in addiction (Fig. 2). Therefore, these activities may lead to
addiction.
Aspects

Factors

Attractiveness Visual

Game
features

Game activities that result in the factor

18.794***

Cute, interesting, novel, personalized

Game content

34.245***

Interesting content, uniqueness, entertainment,
interacting with friends

Personal
interaction

10.305***

Raising, decorating pets or game scenes, helping
or visiting friends, harvesting, going through game
tasks

6.618***

Helping or visiting friends, discussing with friends,
increasing game interesting, going through game
tasks

Social
interaction
Role-playing

30.004***

A pet owner, self-extension

Skill

15.920***

Raising, decorating pets or game scenes, helping
or visiting friends

20.969***

Decorating pets or game scenes, going through
game tasks, performing small tasks in the game

Telepresence

11.449***

Decorating pets or game scenes

Enjoyment

30.211***

Decorating pets or game scenes, going through
game tasks

9.922***

Looking forward to new contents, enhancing
game level to gain new goods, creating
uniqueness for pets or game scenes, earning
virtual currency

Positive effect

29.022***

Raising, decorating pets or game scenes, helping
or visiting friends, harvesting, going through game
tasks

Time distortion

21.298***

Raising, decorating pets or game scenes, helping
or visiting friends, going through game tasks

143.674***

Decorating pets or game scenes, collecting
special properties

The
characteristics
Challenge
of flow

The features
of flow

F value

The
consequences Exploratory
of flow
behavior

Uniqueness
Note:＊＊＊=p<0.001.

Table 10. Game activities that result in flow factors.

Conclusion
Players initially experience flow through game attractiveness, and the flow process may
lead to addiction. First, attractiveness makes players willing to play a game. Role-playing
is then a significant factor that makes players move into the flow experience, and it can
trigger flow characteristics and enhance game telepresence. Raising an online pet allows
players to play the role of a pet owner or to express their personality. Players can achieve
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the purpose of role-playing through decorating pets or game scenes. These results
suggest that designers can provide more personalized factors in online pet games to
strengthen flow experience, for example, by making the game scenario more realistic.
Personal interaction can enhance game challenge, and social interaction can cause three
characteristics of flow. This shows that social interaction in online games is one of the key
factors in attracting players to play a game (Griffiths, Davies, & Chappell, 2004). However,
Table 10 showed that helping or visiting friends was not a major cause of flow experience.
Players in online pet games need not interact with other players at the same time. Oneway interaction for players cannot increase depth of interaction and players cannot have
the feeling of face-to-face interaction. These results suggest that designers can make
players perform some game tasks together to enhance the feeling of interaction and
increase game telepresence.
Players can achieve a balance between challenge and skill through different game
activities. This is the reason players continue playing online pet games. In addition to
enhancing challenge and skill, game designers should enhance game telepresence to
increase player enjoyment, such as making game scenes or activities more similar with
real life.
Exploratory behavior and uniqueness were not the only positive results for players, it also
did not easily lead to addiction. Online pet games often provide the chance of exploratory
behavior for players because it continues to launch new game tasks that can cause many
flow factors. Thus, game designers should maintain elements that encourage players to
continue exploring new game contents. Uniqueness can increase positive flow
experience and do not cause addiction; players can show personality by decorating pets
and game scenes or collecting special properties.
Decorating pets or game scenes and going through game tasks were key activities in
online pet games that caused players to experience flow. These two activities were also
key factors that caused time distortion, uniqueness, and positive effects. However, time
distortion and positive effects easily lead to addiction. Game designers should maintain
game activities’ effects focused on flow effects. Designers can allocate work and rest
times for online pets in order to restrict player-pet interaction time that can help players
avoid becoming obsessed with games.
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A Profession in Flux: An era of leadership
for consultant designers in NPD
Fiona MACIVER
Dublin Institute of Technology

Abstract
This paper seeks to discern and chart the recent flux in the territory of practice in the
consultant industrial design profession. External market conditions, such as globalisation
and the repercussions of immediate digital communications, are evolving to create new
ways and approaches to business, manufacture and consumption. These changes are
having great impact upon the design industry, and it is suggested that design is moving into
a new era of ascendency. Using a qualitative case study methodology, the research
uncovers a distinct shift towards ‘design leadership’ in the context of the new product
development (NPD) process for mature product categories. This flux is manifest in three
key areas – designer remit, an expansion in the designer’s skillset, and an increased
weighting in the importance of design interfaces. The notion of design leadership is
identified, defined and described. Finally, the research develops a model to assist
practicing designers navigate these changes.
Keywords: design profession, design leadership, design relationships, designer-marketer
interface, NPD, industrial design
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Development in the design profession: a move towards
design leadership
In flux: the changing role of design(ers) in business
Design, in its aesthetic trends and its application to business, has in history undergone
periods of transition linked to cultural changes and economic prosperity. From the 1700s,
with Wedgwood’s pioneering use of design to differentiate product lines and segment the
market, design started to add value to the product. During the Industrial Revolution of the
1800s, time was of the essence as companies sought to sell vast quantities of generic
products quickly: products were designed on a surface level only by teams of non-expert
workers.
Next, the economic boom and bust of the 1920s had another profound impact on the role
of design in industry (Woodham, 1997): the depression forced business to turn to design
at levels greater than solely aesthetics. During this period, a set of consultant designers
(Raymond Loewy, Norman Bel Geddes and Henry Dreyfuss amongst others) worked on
industrial products for a range of clients, becoming household names in their own right for
their contribution to making everyday objects more functional, usable and aesthetic. In
this period, consultancy studios were especially marked by their size and diversity: crossdisciplinary practice was the norm, and collaborations involved a breadth of expert
employees, such as engineers and technicians. Henry Dreyfuss, in particular, practised
an approach of ‘total’ design integration, where his studio became involved at every level
in his client’s organisation (Dreyfuss, 1955). It was during this period of growing
professionalism and status in design that, argues Sparke (1983), the formative elements
of the consultant designer were synthesised into a unique formula where the role was to
‘stand firmly in the centre of these specialisations and understand and synthesise them
without specialising in any of them’ (Sparke, 1983:3).
However, by the 1950s firms had access to the same production technologies, and
competition accelerated. As products became more evenly matched, there was a
reversal in the design and marketing hierarchy. The tools of mass media, mass
advertising and mass marketing became more important selling points than the products
themselves. As consumers were persuaded to buy on the visual imagery alone,
marketers and advertising agencies were in charge of specifying what should be
produced. Product quality decreased and design’s role was styling the skin around these
product ideas. Decorative design dominated until the early 1990s, when digital
technology and globalisation started to confront business with new challenges.

Design today: embracing diversity
Over the last two decades, cultural and economic contexts have changed the commercial
environment, and design now finds itself in a new era of ascendancy. For example,
CAD/CAM (computer aided design/manufacture), mass customisation and the issues
around sustainability and the environment are having a profound impact on current
design work (Borja de Mozota, 2003). Likewise, new market conditions – globalisation,
immediate digital communications, broader competition and rapidly developing and
sophisticated technologies – have significantly changed the power dynamic. The
consumer now has greater clout than ever before (Kumar and Whitney, 2007), and with
this, co-creation of products is enabled (Chrometzka, 2008). Knowing, understanding
and listening to the customer therefore becomes paramount for organisations.
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Design therefore has the potential to contribute to business in a multitude of ways.
Cooper and Press (1995:42) suggest design is a limitless and multifaceted activity adding
value across organisational functions, where “its disciplinary boundaries range from
engineering to fine art”. The seismic shifts in the competitive environment are shaping a
new landscape for organisations – in processes of doing business and applications of
design – as they seek to create products of greater value, and better meet evolving
needs and desires.

This research seeks to explore the discipline of design and its involvement with business.
In doing so, the isolation of consultant designers – i.e., those which are external to their
clients – is considered to be a rich context in which to look at the changing discipline.
This context allows greater isolation of the design discipline as distinct from the client’s
business function. Like those famous consultancy studios of the 1950s, the study of
consultant designers gives the potential to examine a range of design situations and
projects, and allow insight into a variety of design-client interactions. Therefore, the study
of consultancy designers is rendered a rich and valid context in which to explore the
evolving role of designers in NPD.

Design’s role in NPD
The new market influences discussed in the previous section are changing processes of
NPD. The matrix in Figure 1 indicates four different styles of NPD. In ‘discontinuous’
NPD, R&D technologists and engineers often lead a process which is marked by
advances in radically innovative, frame-breaking technologies. Rothwell (1986) terms
this ‘tech pull’ form of innovation, indicated in Quadrant 1 in Figure 1. By contrast in
‘continuous’ styles of NPD, marketing and design are the disciplines which have the most
profound impact. This research therefore has its focus in more mature, continuous styles
of NPD where R&D and engineering play a less prominent role. In mature NPD,
marketing and design share an aim to satisfy the customer’s needs: both act as a bridge
between the producing, inward-facing operation and the consuming, outward-facing
customer groups. However, the tools, approaches and outlooks of the two are distinctly
at odds.
While the marketing led approach (Quadrant 2 of Figure 1), dominant in the past halfcentury, focused on persuasion, design, with its specialised tools, is suggested to be
more adept and flexible than marketing at understanding and providing relevant value for
today’s consumer. The role of marketing in NPD is to recognise and anticipate untapped
potential within a market place, and to conceive suitable products to fill this gap efficiently
and profitably. Marketers tend to be more circumspect, and more explicit in asking
exactly what the customer needs at the present moment. The traditional systematic
frameworks of the ‘marketing-led’ approach, where design plays a minimal role, are
proving too structured and rigid to cope with understanding dynamic cultural contexts and
st
rapidly evolving consumers (Martin, 2009a) in 21 century NPD. In stark contrast, design
led NPD (Quadrant 3, Figure 1) denotes a mode of innovation where designers
dominate. Design processes are less quantifiably rigorous, and more dependent on
designer intuition. Being design-led implies a critical yet bounded inclusion of design in
NPD. In this approach, designers embrace the aesthetic and functional in an unstructured
approach to NPD.
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Figure 1: Design NPD involvement

Source: the authors

Yet the dynamic, complex, ultra-competitive environment of the 21st century, where the
customer wields unprecedented power, creates an altogether new set of challenges.
Neither of these extremes alone is responsive to addressing new demands, and the
imposition of a choice of marketing-led or design-led can be harmful to the organisation.
Indeed which party has dominance over the NPD effort is often influenced by managerial
attitudes and organisational structures (Hart and Service, 1988). Where conflict, a vying
for power, and lack of synergy between the various disciplines involved in NPD occurs,
sub-standard products often result. Therefore, many advantages exist in establishing
synergy and shared goals in NPD by take into consideration the approaches and
methodologies of both disciplines, and several studies point out the shared goals and
interrelationship between the disciplines (e.g. Bruce and Daly, 2007; Cooper, 1994;
Kristensen and Grønhaug, 2007). This research aims to examine emerging notions of
reconciliation and harmony between the two disciplines. As indicated in Figure 1, we
seek to explore the movement from the polarity of marketing led and design led
approaches to NPD to one which we tentatively term design leadership.

Taking leadership: a design approach to the challenges of 21st
century business
The integrative, interdisciplinary nature of design – with its roots drawing from technology,
marketability and aesthetics – is a vehicle by which to achieve synergy. Indeed, the
Dreyfuss consulting studio of the 1950s was a forerunner in stressing that successful
design deployment must involve complete integration into the corporation. These ideas
are resurfacing in notions of design thinking (e.g. Boland and Collopy, 2004; Brown,
2009; Martin, 2007a, 2007b, 2009a, 2009b) which encourage an organisation-wide
adoption of the tools of design. It follows that balance is required between the systematic
methodology of marketing and the intuitive approach of design, rather than an imposition
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of choice. Quadrant 4 (in Figure 1) indicates a shift to another approach to NPD, driven
by design. The authors tentatively term this ‘design leadership’.

Designers are commanding more significance than in previous generations, and have far
greater gravitas. In organisations, design and designers are being asked to solve
problems of greater breadth, consequence and complexity. The constraints of a
challenging competitive environment (where value must be found in many different ways)
and the issues surrounding the environment and sustainability all impose new conditions
and wield new influence over design decisions. Design’s role is even more weighty and
complicated (Morello, 2000). Buchanan (2001:13) calls this phenomenon ‘fourth order’
design, where form, function and materials are only one part of a wider investigation
whereby designers need to understand what makes a product ‘useful, usable and
desirable’ for the people for whom it is intended.

Together, these shifts and concepts are shaping an era where design, its uses, its tools
and its organisation are taking on an increased gravitas. Emerging evidence suggests
that designers are embracing a role of greater leadership in the organisation’s NPD effort.
Perks et al.’s (2005) research charts a range of ways in which designers are involved in
product development. At the most sophisticated level, they find that designers are
gravitating to a leadership role from the outset of NPD. Valtonen (2005) tracks an
evolution in the role of the product designer in Finland, where the designer has taken a
more rounded role in innovating new products. Verganti (2008) also suggests a
broadened scope in the role of the designer – design-driven innovation – in creating new
product meanings and strengthening brands. These authors contribute to the idea of
design and the designer in transition towards a role of greater leadership and more
significance within the organisation. However, there is shortcoming as to design’s role in
the NPD and design management literature, and empirical data on how design plays a
role in NPD remains limited (Kim and Kang, 2008).

Design with its focus on the future and improvement, appears adept and flexible in its
approach to uncovering and interpreting broader cultural and societal trends. Its
specialist approaches and methodologies, make it well placed to respond to, and even
predict, consumer needs (Veryzer and Borja de Mozota, 2005). Designers’ focus on
users and usability, along with their testing and prototyping tools, renders their input
particularly valid, as it enables errors to be corrected and ideas validated before
substantial investment has been made. This research, therefore, seeks to better
contextualise the developing approach. To understand the nature and level of changing
design and designer involvement in NPD, the research focuses on the design side
involvement.

Developing the research issue
Synthesising the argument in the previous three sections, the focus of this research takes
shape. As designers and design consultancies grapple with greater expectation, the
designer’s role in NPD is in flux. The research question was hence developed
considering the proposition that the designer’s involvement in product development is
expanding and increasing in line with design’s ascent to strategic prominence in
business. However, it remains unclear how the design profession is navigating these
changes. In this respect, the aim of the research is to explore and develop existing
theory as to the expanded required designer skill set, as proposed by Perks et al. (2005).
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We therefore concentrate on consultancy designers, working with clients in mature
product development for its ability to better isolate the contribution of design rather than
engineering or R&D. The research question becomes:

How is the leadership role of the consultant industrial designer evolving in the new
product development process in mature product categories?

Methodology
That empirical evidence on this emerging phenomenon is limited has clear implications
for the research methodology. Since extant research is thin, an interpretivist, discoverydriven approach was necessary (Brannick and Roche, 1997) to be able to address the
research issue (Easterby-Smith et al., 2002). The interpretivist paradigm, it is suggested,
is more applicable to the discovery-driven research aims of the study in hand: its focus
lies in being to understand what is happening in a given context (Carson et al., 2001). As
such, a case study, with its naturalistic setting, quasi-ethnographic stance, and ability to
offer contextual richness (Yin, 2003), was considered the best methodological approach
for this exploratory research: the case approach enables an evolutionary development
over time (Carson et al., 2001). It also holds the capacity to build theory (Eisenhardt,
1989), and therefore to enhance research contribution. The collection of context-rich,
empirical evidence can assist in improving design practice (Tzortzopoulos et al., 2006).
The case study design comprised two periods of case study research. The overall
approach to the data collection was of an in-depth, exploratory case study to draw out the
evolving shape of design leadership, and of a number of so-called critical case studies,
carried out subsequently, to help develop and further shape the evidence. Four industrial
design consultancies were selected for their similarities in (1) number of years
established, (2) the industries in which their clients can be categorised, and (3) the level
of innovativeness of their work. All of the studied consultancies were established over 25
years, worked with international clients specialising in consumer products, and engaged
in largely mature NPD.
The primary exploratory case was conducted at Design Partners, an Irish industrial
design consultancy. The lead researcher spent six weeks embedded in the firm in
summer 2009, carrying out quasi-ethnographic observation. Later, semi-structured
interviews with designers and managers probed upon the issues which had emerged
during the quasi-ethnographic period. A rich qualitative dataset was collected from the
case notes and diary kept by the researcher. This dataset is based on quasiethnographic observation, informal conversations, and attendance at company and client
meetings. One year later, in summer 2010, the lead researcher carried out interviews at
three subsequent case study sites - frog (US), Smart Design (US) and DesignworksUSA
(Germany). The choice of international consultancies was based around the notion that
these firms were successful in integration of design and business, as all had
internationalised from modest beginnings. Designers and design managers were
interviewed using a semi-structured interview technique which drew on the issues arising
from the first period of data analysis.
Data from the subsequent cases developed, refined and quasi-corroborated emergent
findings from the primary study. Collating the data from four case study sites, in total 19
interviews were recorded, transcribed and analysed. Evidence was synthesised using
Eisenhardt’s (1989) four-step approach. This constitutes four levels of coding and
categorisation of data in tables. Themes were then built from the data. The three
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overarching themes derived from the primary and subsequent case studies are presented
in this paper.

Findings: a profession in ascendency
The findings suggest an overall transition from a marketing-led NPD approach to one of
‘design leadership’. Greater responsibility – leadership – on the part of design was
manifest in numerous ways in the work of the designer and studio. First, designers are
taking greater responsibility in solving problems of greater weight and complexity than in
previous generations. The role and remit of the designer has expanded to embrace
some of the tasks traditionally associated with the marketer. Second, the nature of the
relationship between designer and client is instrumental in determining how the designer
is involved in NPD. A growing closeness means that designers are involved from the
beginning, or even pre-project, and this allows greater input in realms beyond product
function and aesthetics. Third, consultancies are reorienting their offering to one of
involvement across the NPD project. Studios consult in the clients’ overall business
strategy, and become coordinators – leaders – in the product’s realisation. There is a
shift from designers following marketers’ suggestions to designers acting as consultants
in the purest sense.

I. Expansion in designer remit: taking ownership of
projects
The first area of change uncovered by this research concerns the work of the designer.
There is a shift in the scope of designers’ role, remit and responsibility. The research
finds that: 1) designers’ skill sets are enlarging to cope with a broadened role, and 2)
designers are taking responsibility and greater control of a broad range of activities
across the NPD process. The role is mutating into one of increased involvement and
complexity.

The ‘designer-marketer’: assuming an enlarged skill set
At the four case research sites, designers describe a significant split between managerial
work and traditional design activities: more and more of their working time is consumed
with organisational tasks, and less is dedicated to the actual design work itself. Ironically,
the more experience the designer has, the more managerial tasks he/she undertakes.

As a result, designers are involved in tasks which veer towards the business side of
design consulting, rather than sole interest in designing, and therefore their skillsets are
broadening to cope with these increased responsibilities. In particular, designers’
involvement in the tasks traditionally associated with marketing is marked. For example,
before even beginning to sketch, designers participate in researching and fabricating the
marketing ‘story’ around which the product becomes relevant on the market. Designers
described the necessity of this evidence as a chief contributor in the design process.
Moreover, as one interviewee noted, this research allowed ‘translation’ of sorts of all the
factors which influence any product.
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I wouldn’t present a concept based on “here’s an idea”. I think that it needs a story to
have credibility, even the subtle detailing ... So you’re kinda translating, or taking
some of that inspiration and translating it into design (R2:6)

Therein, the links between marketing and design are pronounced. Designers have
become increasingly sophisticated in their knowledge of sales and selling. In effect, the
designer’s remit is gravitating towards quasi-marketing. Even more strongly, another
respondent saw the job of design as client brand development:

to develop a brand, you’ve got to be really careful on what products you release, not
only for the target market, and for all the other reasons, but for the brand itself and to
help the brand grow. You need to be very selective, you have to choose a direction,
so there has to be a much higher bird’s-eye view of what you’re doing (R2:7)

This incarnation of ‘designer-marketer’ takes responsibility for an entire brand. These
marketing-savvy designers are well aware of the theory of brands, values, visions and
promises, and strive to encapsulate these in products. This represents a further
dimension to the designer’s mission.

Responsibility across NPD

The findings of the present research indicate that the designer-marketer’s influence is
prominent across NPD stages – from briefing and problem forming, to design
development work, and input in launch and marketing. In assuming these strategic tasks,
designers are taking on the role of business consultant. For example, at all of the studied
case consultancies, there were examples where direction was offered to the client
outside of the initial design brief. Guidance was offered on business direction as well as
design and product strategy.

The ‘wicked’ nature of a design process means that its course is typically marked by
numerous tributaries, and where wooliness and uncertainty on the part of the client
occurs, it enables designers to seize a greater degree of project leadership. An
interviewee revealed that it is normal for a client to arrive without a clear vision of the
outcome. The onus is on the designer to ‘ask the right questions’:

inherently in a design project, especially the more ambitious ones, there are
unknowns and the client will admit to that, he’ll say “here’s what we know, here’s
what we think, we’re coming to you because you can make this real, we know that
you’ll ask the right questions” (R9:6)

The result of assuming greater responsibility for project specifications and design
outcomes, the client’s reliance on designers asking the right questions, reflects an
orientation towards an authority as a consultancy, rather than merely provider of a
service. By adopting some of the tasks traditionally in the remit of the marketer, by
offering the client a greater degree of guidance and insight, designers are assuming
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greater control of the product development process, beyond the traditional realm of
design.

II. Leading the client: value of managing design interfaces
The second area of change concerns the interface between the designer and client.
Building on research by Bruce and Docherty (1993) and Bruce and Morris (1998),
interpersonal rapport is found to be an extremely important conduit of the NPD process,
and of new business development. As such, designers often nurture positive and intense
relationships with their clients, and the greater extent and clarity of this partnership, the
smoother the project progression. Management of relationship thus becomes the ideal
situation, allowing designers to have greater input in, and control over, a successful
project.

Personalities and team orchestration

Relationships and personalities constitute a large part of solidifying working partnerships
and ensuring smoother project progression. As such, designers and consultancies are
found to devote significant time to nurturing these relationships. At the four consultancies
studied, management spent significant time ensuring that project teams had a good ‘fit’
with the personalities on the client team. Design teams are strategically orchestrated and
tailor-made to ensure good synergy with the client team, for example according to
interests, age groups or previous working experience. A project manager noted that
resourcing to get the ‘right’ team members onto the right project is an essential
component of his role:

sometimes you’re actually like a casting director, fitting the right people together ... to
get the right designer at the right time (R9:2)

As design begins to solve problems of even greater complexity, and outside of the
traditional scope of design, emphasis upon ‘hard’ skills is significantly reduced. At the
consultancies studies, designers hailed from many disparate backgrounds such as
anthropology, business and research. Recruitment is hence increasingly based on
passion and personality, rather than hard technical skills. As such, a ‘learning by doing’,
participatory policy is common.

Long-lived versus short-lived partnerships

By tailoring teams to fit, partnerships with clients often become positive and enduring.
These are seen as beneficial to the design consultancies studied for their scope to take
an even greater leadership of client and projects. In general, good, positive relationships
enhanced a mutual trust between client firm and consultancy. Where trust was high,
designers were given an even greater control over the project across NPD, from briefing
to launch. A designer described a situation with an enduring client, noting that the
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consultancy was able to offer even greater insight and input – consulting skills – as a
result of having built this relationship:

they will ask you your opinion as well because there’s a very good relationship there
and they trust us, sometimes they ask for our feedback as well. And in general when
you’re presenting concepts now to xxxx, it’s more opinion-based than descriptive
(R4:8-9)

By contrast, in situations where trust is low (as often is the case in the first project with a
new client), designers respond to specific briefs. In these cases, input is curbed. It is
therein worth noting a disparity in types of relationship. While in some projects with
trusting clients, greater input and leadership arises from the designer, in others cases
often with distrusting clients, input required from the designer is specific and controlled. A
gap can emerges between notions of the designer as an autonomous authority who takes
NPD leadership, versus the designer as fulfiller of service-providing duties. This can
often cause tension and frustration in the relationship. While this is an interesting topic, it
is outside of the scope of this paper to describe such variation in greater depth.

III. Taking ownership: reconfiguration of design consulting
The third area of key finding is a reconfiguration in the business of design consulting.
This is the consequence of the two previous areas of change – enlarged designer remit
and responsibility across NPD, and the trend for designers leading complex NPD projects
–described in this paper. Consultancies are diversifying to offer clients extra services,
and are taking greater ownership of their NPD processes. At the four consultancies
studied, all offered clients industrial design, brand communication and strategy elements
in an integrated package.

Broadening of intangible client requests
As expectation and value of design increases, and as consultancies manoeuvre into the
position to offer widened and more varied skills, clients are becoming more design-savvy
and hence more willing to open themselves to the new opportunities presented by design.
This is having implication on what the client asks and expects of design providers.

Designers at the studied consultancies noted a broadening in client requests, and this
shift has had considerable impact upon design deliverables. Several designers spoke
about increasing requests for intangible outcomes. For example, at one consultancy,
designers worked on a range of ‘directories’ which would guide its clients’ future design
language and create a holistic design strategy. A designer at another consultancy spoke
about clients’ requests for design ‘platforms’ rather than specific objects:
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some companies don’t even want to design anything, but they want us to create a
design platform, and the deliverable would be a CD. And then the marketing gets
much more in the foreground, because they just want to know what we would think
their brand would need to succeed the next two or three years out in competition
(R14:4)

By taking ownership of the strategic dimensions of the design process, as well as the
client and its brand, the designer becomes the medium to steer the client business
portfolio. Design no longer encompasses aesthetics, or simple products, but rather about
the extension and strategic management of the clients’ business. This striking example
illustrates the consultancy’s role as leader, authority, and client guide. This constitutes an
important part of the shift to design leadership.

Increasing complexity of designing
In the previous section, creating new meaning for products was an element in the
strategic offering of modern-day consultancies. By using an approach of ‘total design for
experience’, designers aim to reframe the scope in which the product is considered,
which is in turn making the process more complex and multifaceted. As clients require an
increasingly integrated, and hence complicated, approach to design, designers must
become acquainted with a broader spectrum of factors.

The early embracing of the language and craft of business and strategy have enabled the
case consultancies to reorient into a more powerful and increasingly knowledgeable
position and, in doing so, they have assumed a degree of ownership and responsibility
outside of the traditional sphere of influence. As the whole landscape of business
reorients towards the production of services and experiences rather than objects, as
processes provide the chance to obtain competitive advantage, the offering of design
consultancies (and the client firms) is changing in tandem. As both take on new
challenges, these major shifts account, in some way, for better alignment of design and
business.

Technology, society, culture, the economy and the environment – along with
responsibility and obligations to employer and user – are all areas of concern for
designers. Today, products are assuming extra and relevant meanings and value, and
designer is being challenged to identify and incorporate these in the objects they create.
As a senior designer noted, ‘anyone can design a mouse, but why is this relevant for [the
client]?’ (R3:12). No longer are the illogical and random skills enough for design
consultants in their enlarged, business-oriented domain. The case consultancies’
amalgamation of the strategic and the practical by increasingly selling a unique blend of
premeditated and functional insight, is allowing transition to take a greater leadership for
clients’ NPD processes.
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Conclusions: a shift to designer leadership

This research outlines an overall reorientation from a passive, and often late, design
inclusion in NPD where client dictates direction, to one of more rounded and instrumental
designer input from the early stages of NPD – i.e. leadership of clients and projects. This
we term ‘design leadership’. We suggest movement from the two poles of product
development – the market-led and the design-led – to this new style, as indicated in
Quadrant 4 of Figure 2. Design leadership has three key characteristics, as detailed in
the three findings of this study: 1) an expansion in the designer’s remit, 2) importance of
design-client interface management, and 3) a reorientation in the nature of consultancy to
one which is ever more broad and complex. Overall designers participate across NPD in
both a functional and strategic capacity. These characteristics are clarified in Quadrant 4
of Figure 2. Figure 2 therefore acts as a guide for consultancies and clients seeking to
understand and navigate a shift to greater design leadership.

Design leadership denotes the assumption of a pivotal coordinating position in the
process, resulting in an extensive and early involvement. The designer is thereby moving
from influencing only the functional and surface attributes of products to having input that
is significant, important and decisive. The designer uses wide- reaching skill to become
expert on client business, brand and strategy, and thereby acts as a consultative
authority. In this sense, traditional definitions of ‘designer’ are outmoded and in need of
revision. In design leadership, partnerships with clients are close and symbiotic, and
design consultants are highly regarded and trusted members of the NPD effort.

Figure 2: Mapping designer leadership
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Source: based upon the authors’ findings

As designers engage in quasi-marketing tasks, they seize significantly greater freedom,
control and ownership of NPD. Ironically, by becoming more marketing-led and
business-aware, as designers embrace the language and craft of marketing, the design
consultancy moves into a position where it propels its clients’ NPD strategy, and
oftentimes even its brand and corporate strategies. Paradoxically, blurred boundaries
and close collaborations mean greater autonomy. In all, these characteristics mark the
move from the designer as a service provider to a design authority, from a follower to a
leader, and an overall shift from marketing-led NPD to a new paradigm of design
leadership.
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Abstract
In this paper we offer a new explanatory tool, called ‘dynamic research sketching’ useful
for mapping and understanding how research through design can be a vehicle for theory
construction. ‘Research through design’ is often used as an all-inclusive umbrella term for
research practices that recognize the process of designing and making an artifact as a
legitimate method of inquiry. However, even though this type of research is thus grounded
in design practice there are many different ways in which the process of designing and
making an artifact can be used as a method of inquiry in order to explore a research
question. Occasionally, the lack of a systematic methodology for research through design
being able to make clarifications and distinctions between various methods has been
pointed out. Yet, only few attempts have been made to compensate for this lack. In this
paper, the aim is to make a first step toward such a methodology. Initially, we set the scene
by providing a critical examination of existing literature on the subject. Then, we
demonstrate the explanatory strength of dynamic research sketching by applying it to three
case examples. In so doing, we uncover three different methods for using design practice as
a vehicle for theory construction. Finally, we discuss and conclude on our findings by
holding them up against our critique of existing frameworks.

Keywords: research methods, theory construction, research-throughdesign
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0. Introduction
Over the last decade or so, the term ‘research-through-design’ has come into widespread
use in design research. Originally, the term was introduced by Frayling (1993) as an
attempt to demarcate a position for design research that is not confined narrowly to
scientific methods of inquiry, but which employs methods and processes from design
practice. In parallel Archer (1995) introduced the term research-through-practice as an
attempt to make a space for practice-based research within the traditions of action
research.
The two papers by Archer and Frayling represent an important step in the maturing of
design research as a discipline. Notably, because they spurred an increasing interest in
uncovering the methodological principles characteristic of a research-through-design
approach and how knowledge acquired through such an approach is different from
knowledge built up from so-called scientific methods of inquiry (see e.g. Cross, 1999, 2001;
Fallman, 2008; Sevaldson, 2010; Zimmerman & Forlizzi, 2008; Zimmerman, Stolterman, &
Forlizzi, 2010).
However, despite the rich literature on the subject, we argue in this paper that the current
usage of the term ‘research-through-design’ is in need of some important clarifications.
First of all, the term is often used, as an all-embracing umbrella term covering a wide range
of research practices, which do not share the same methods of inquiry, even though they
all qualify as research through design. This raises a fundamental question: How do we
account systematically for the various methods of doing research through design? As will
be shown in our initial examination of some existing frameworks none of them provides a
satisfactory answer to this question.
Secondly, there is a common belief among design researchers that research-throughdesign can be used not only to investigate previously articulated theory, but also to
construct new theories (see e.g. J. M. Carroll & Kellogg, 1989; Haynes & Carroll, 2007;
Zimmerman et al., 2010). However, little effort has been spent so far in developing
conceptual frameworks for understanding how research-through-design can be a vehicle
for theory construction. Admittedly, Friedman (2003) and Zimmerman et al. (2010) have
dealt thoroughly with the nature of theories in design research, but they give no explanation
of the constructive role of research artefacts and experiments.
The overall aim of this paper is to provide an initial framework for understanding three
elementary forms of theory construction within research-through-design: (i) theory
refinement (ii) theory extension, and (iii) theory merging. Our framework will be built up
from a critical examination of existing research on the subject as well as from our empirical
investigations of some on-going research projects. In order to provide a systematic account
of theory construction we introduce “dynamic research sketching” as a new explanatory
tool. Dynamic research sketching is about taking one of the most central techniques of the
design process, namely sketching and use it as a technique for mapping and
understanding how theory building may result from the process of designing and making an
artefact. More specifically, by using dynamic research sketching it is possible to visualize
theory construction as a dynamic interplay between three basic constituents: research
question, program, and experiment (cf. Brandt & Binder, 2007). In so doing, we also get an
opportunity to make some critical distinctions between different methods underlying theory
construction. This is an important clarification for the future use of the term “research
through design”. Finally, we compare the explanatory strengths and weaknesses of our
framework with the most influential frameworks found in the existing research literature. On
the basis of this we point out areas for future research.
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1. Related frameworks
Research through design is generally understood as a research approach that recognizes
the process of making and designing an artefact as a legitimate method of inquiry for
design research. Over the years a growing body of literature has appeared, which aims at
establishing this research approach as an intellectual culture of its own. Initially, most effort
was spent on defining research through design in its difference from analytical and artistic
research practices in science, humanities and art (see e.g. Archer, 1995; Cross, 1999;
Frayling, 1993), Later on, there has been an increasing interest in developing a more
nuanced account of this type of research as it is practiced cross-disciplinarily together with
other constructive practices such as engineering and computer science, for instance, in
interaction design and HCI (see e.g. Fallman, 2003, 2005, 2008; Haynes & Carroll, 2007;
Zimmerman & Forlizzi, 2008).
However, it is symptomatic for much of this work that the word “research through design” is
often used as an all-inclusive umbrella term covering various and sometimes even
divergent research practices that seem at first hand difficult to gather under one and the
same rubric. Unless some additional explanatory concepts and definitions are developed,
there is thus a risk that the term will end up serving as a big stewing pot where notions of
research through design are mixed into one ambiguous categorical complex instead of
providing clarity and understanding.
In order to make up for this lack of clarity, more recently, Zimmerman et al. (2010, p. 311)
have argued for the necessity of defining the “details of what constitute this approach.” And
this is exactly what we aim for in this paper. By presenting dynamic research sketching, we
offer a new explanatory tool enabling design researchers not only to define research
through design according to a basic set of constituents, but also to increase knowledge on
how research of this type can lead to new theory building. In so doing, we attempt to make
a preliminary outline of a methodology for theory construction in research through design.
In order to see why there is a need for a tool like this, it is necessary to get an idea of how
it remedies many of the shortcomings inherent in some of the existing tools and
frameworks. Hence, before going into a more detailed presentation of dynamic research
sketching, we provide a critical examination of three selected frameworks dealing with
either methodological clarification or theory building or both.
One attempt towards a more formal account of methods used in research through design is
provided by Zimmerman and Forlizzi (2008) who suggest that a foundational distinction
should be made between at least two different methodological approaches: (i) a
philosophical approach, where researchers wish to “investigate a previously articulated
theory through a process of making” (e.g. ‘ludic interaction’, ‘rich interaction’, ‘aesthetics of
interaction’, etc.); and (ii) a grounded approach, where researchers focus “on real-world
problems by making things that force a concrete framing of the problem”. However, under
closer scrutiny it turns out that Zimmerman and Forlizzi’s two categories rest upon a false
dichotomy. More often than not the philosophical and grounded methods are used
interchangeably in the research process. Yet, this shouldn’t lead to the conclusion that
there is no reason to distinguish between different methods. Only that, we need to find
more accurate concepts for providing a systematic account of methods within research
through design.
More recently, Zimmerman et al. (2011) have argued that instead of categorizing research
through design projects according to how research problems are formed, they should
rather be classified according to various forms of knowledge outcome. Insofar as the
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authors focus on how research through design may produce new theory, they propose a
classification divided into three theoretical outcomes: conceptual frameworks, philosophical
guidelines, and design implications (Zimmerman et al., 2010, s. 313). While we find this
classification very useful for systematizing and evaluating the contribution of this type of
research, it says only little, if anything about how processes of making and designing an
artefact may serve as a vehicle for theory construction. So, Zimmerman et al. (2011) leave
us empty handed with no explanation of the underlying methods of theory construction in
research through design.
However, a third framework addressing precisely this question is given Brandt and Binder
(2007) who suggest that a research through design projects can be accurately defined in
terms of three basic constituents: research question, program and experiment.
Furthermore, they offer the following diagram illustrating how these constituents interrelate
in a research project:

Figure 1: Diagram for a methodology grounding of research through design
Source: Brandt & Binder (2007)

The research question (Q) is what guides the inquiry by setting an overall scope. The
program is what specifies, an area of exploration setting goals of what is to be achieved by
the research project; or framing the designerly experiments by proposing the employment
of particular methods and tools (Brandt & Binder, 2007:5). Typically, the program also
contains information about economical constraints, technological requirements, end users,
etc. Yet, the program says nothing about how to make inquiries into the research question
through designing and making of artefacts. This is subject to experimentation (X) through
which the design researcher explores the program, thereby trying to produce new
knowledge on the research question. Experiments can take many forms such as
workshops and participatory design processes, prototyping, material explorations, body
storming, video sketching, and so on.
Brandt and Binder’s framework is based upon the idea that experiments play a key role as
a vehicle for knowledge production. Consequently, they use the notion “experimental
design research” as a label for their framework, but it is synonymous with research through
design (cf. the notion of experimental design research as founded by Binder & Redström,
2006).
Now, Brandt and Binder’s central claim is that their framework allows for a “methodological
grounding of design research driven by designerly experiments” (Brandt & Binder, 2007, s.
5). We agree that indeed they manage to go a long way in formalizing this type of research.
Interestingly, on the basis of their diagram it is thus possible to distinguish various research
methods from each other, which all qualify as research through design. For instance, in
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their article three different research methods exemplified by three phd-projects are
explained.
Our critique of Brandt and Binder lies elsewhere. Insofar as our aim is to make a
preliminary outline of a methodology for theory construction, the diagram should be able to
integrate theory construction as part of the research project. But it simply has no place for
the role and use of theory in experimental design research. So, while the diagram may be
valuable for mapping out different experimental methods in design research, the question
as to how these methods are involved in theory construction are left out of consideration.
Secondly, the diagram only provides us with a static image of an experimental research
process. As pointed out by Redström (2011), experimental design research is a dialectic
process where the outcome of experiments influences the program and research question.
For instance, experiments may push the research into a new direction, calling for instance,
for a reformulation of the research question or a broadening or narrowing of the program.
Simply replicating the diagram at different stages throughout the process will not help us to
uncover this dialectic process. What we need is to develop a dynamic diagram, which
shows how the constituents mutually influence each other.
Thirdly, experiments are represented vaguely with an X in the diagram, even though they
are given centre stage in Brandt and Binder’s framework. Like in mathematics where the X
symbolizes the unknown. We need to acquire a microscopic view into this unknown, to
open up the experiments in order to discover what they do to theory. Theory is not only fed
into design research. Experiments do something to a theory that is fed into a research
project. They usually feed back into theory calling for refining or extending conceptual
foundations, or for merging theories into new hybrid constellations. To get a more concise
understanding of this constructive role of experiments, we argue that it is necessary to
revise the diagram, and that dynamic research sketching holds the key for this further
development.

2. Dynamic Research Sketching
Dynamic research sketching is a new tool we have developed in order to explain some
methods underlying theory construction within research through design. In contrast to
Brandt and Binder’s diagram, dynamic research sketching includes theory construction as
an integral part of the research process. Furthermore, dynamic research sketching focuses
to a larger extent on providing a detailed look into what experiments are made of and how
recurrent experimentation influences the knowledge flow of the research project as a
whole. This is what makes research sketching dynamic, because it unravels
interrelationships between research question, program and experiment as the research
process unfolds. On the basis of research sketching, we can then construct new diagrams,
which is pivotal for giving a formal and systematic account of methods as underlying new
theory formation (cf. Markussen, Knutz, & Christensen, 2011).
In this section, we give a more thorough introduction to dynamic research sketching and
we demonstrate its explanatory strength by applying it to three PhD research projects,
each of which produce new theory, but in three different ways: (i) theory refinement is when
experimental research calls for redefining concepts of an existing theory or which makes
this theory able to account for phenomena that has hitherto gone unnoticed; (ii) theory
extension is when experiments call for adding new analytical concepts or principles to an
existing theory or for widening its conceptual foundations with new core assumptions and
theorems; (iii) theory merging is when a project push toward new theory building by
integrating two (or more) theories that do not usually come together.
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2.1 Theory Refinement
In this section we apply research sketching to a completed PhD-project, which was
concerned with the operationalization of the strategic term ‘emotional value’ in relation to
design of applied textiles (Bang, 2010). This PhD project addresses specific challenges of
the textile industry, namely that the global knowledge economy increasingly forces
companies to include user-participation and value innovation in their product development.
This challenge was identified in a general context, which was the European textile industry
and explored within the local context of a Danish textile company. The intended outcome of
the project was to develop participatory approaches that the textile designer can apply to
the design process. Formulated as frameworks, tools and procedures these approaches
also serve as exemplars for critical knowledge dissemination to the design research
community.
The project was based on a research through design approach with design experiments at
its core from the outset. In order to plan, conduct and analyze these experiments within this
research project it was necessary to expand the initial research program by studying
design practice, applied textiles, emotional value, and ways to apply an exploratory approach to the design process. This included the study of literature and various theories on
each of these areas: textile design, participatory design, emotion theories and the repertory
grid (an interview technique). It was significant for the project that research questions,
program and design experiments developed in parallel. Seven experiments were
conducted as an iterative process where new experiments built on previous ones. During
the study four main themes was identified: i) Textile design practice and the approach to
applied textiles, ii) emotional value and how to operationalize it, iii) development of tools for
dialogue combining material exploration with verbal articulation, iv) stakeholder
participation. To get an overview of the project, an initial diagram can be made by drawing
upon Brandt and Binder’s framework (see Figure 2):

Figure 2
Source: Bang (2011)

The diagram shows that seven design experiments were conducted one after the other
during the project (X1-X7). It also indicates that the program is centered around four
research themes (P1-P4). Finally it illustrates that there are two research questions (RQ1-
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RQ2). However, this is a rather static diagram, which doesn’t capture the dialectics
between the research program and the design experiments and the influence on the
research questions. Nor does it tell anything about the iterative process of the design
experiments.
It is also difficult to gain insight into the progression of the research project. For example
the diagram doesn’t tell us how theory is informing the design experiments; nor does it say
anything about the kind of theory construction that came out as a result of recurrent
experimentation.
Theory construction in this project can be described as theory refinement. Theory in this
case is theory on participatory design, which was studied as part of strengthening the
program. Simultaneously repertory grid was explored through the design experiments
where it was applied to design games, which is a well-described approach within
participatory design. Among other things this research resulted in 1) a game structure and
2) a tool for dialogue, which has contributed to refine the theory and knowledge about
participatory approaches. The game structure and dialogue tool give design researchers
access to working with emotional values in textiles as a new domain for participatory
design processes. This is what we refer to as theory refinement. In order to capture this
process, we use dynamic research sketching instead of Brandt and Binder’s diagram:

Figure 3
Source: Bang (2011)

Figure 3 is a dynamic research sketch showing that the project was initiated by the
question: How can emotional value be defined through a study of the company’s design
process? (QA). The aim with this question was to discuss and qualify the initial research
program. The sketch was a way to organize theory, collected material and actions taken as
a part of a research program. In this way, it was possible to explore how different
combinations of these elements interacted with the experiment and thereby produced
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knowledge, which led to a reformulation of the research question: How can we understand
emotional value in textile design?
The sketch shows that it is a combination of theory, selected material and various actions
that drives the dialectics between program and experiment. The sketch also shows how a
strengthened program can sharpen and reformulate a research question. This process took
place several times during the project. This is shown below in a simpler and more
diagrammatic sketch:

Figure 4
Source: Bang (2011)

For each new experiment the program was both challenged and strengthened. Thereby the
theory was refined a little more during each of the iterations.
One of the results of experimenting was for example that the program developed from a
stated objective of exploring emotional value focusing specifically on tactile and visual
perception. During the experiments it was discovered that this was a rather narrow focus,
which couldn’t capture the full experience of emotional value of applied textiles including
not only the textile but also the object on which the textile was mounted and the context it
was placed in. Therefore the project changed the direction to a broader and holistic focus
on emotion and pleasure.
Another result of the experiments was that several variations of the repertory grid
technique were explored. During experimentation it became possible to develop a tool for
dialogue about personal experience of emotional value and a design game structure, both
based on the repertory grid technique. In this way, the repertory grid was used to refine the
theory and knowledge about participatory approaches, which generally offer no techniques
and tools for sharing experiences on emotional values in textile design.
Now, on the basis of these sketches we would like to propose ta substantial revision of
Brandt and Binder’s diagram:
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Figure 5
Source: Bang (2011)

Figure 5 shows that as the project progresses the objective is articulated into research
questions. The theory is embedded in the program and refined in the dialectics between
program and experiments and in the process of answering the research questions in a way
that forms exemplars for critical knowledge dissemination.
The dotted beginning of the program line symbolizes that the program itself in the
beginning is initial and only vaguely constructed. As the research progresses it is
challenged and strengthened due to the dialectics between the program and the design
experiments. This is symbolized in the way the dotted line is transformed into a thick and
massive line, which finally point to exemplars as an outcome of a research project like this.
The wavy line that moves between the questions and the experiments throughout the
program indicates the dialectics between research program and design experiments. The
line also moves outside the program to the research questions symbolizing that these are
reformulated. The way the line thickens and merges into the program line in the end of the
project shows how program, experiments and questions are intertwined in the end of the
project and together form the exemplars.

2.2 Theory Extension
In this subsection we demonstrate how dynamic research sketching can be useful for
explaining theory extension. More precisely, we apply it to an ongoing research project that
has extended the existing theory on the particular approach to data visualization known as
‘transformation’. Transformation was originally conceived of by the founding members of
Isotype as the step of extracting, arranging and simplifying data into visual form.
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While many principles of transformation have already been described in various essays
and writings (see Pedersen, 2011), this research project contributes with new insights by
taken on a research through design approach. Thus, rather than relying only on writings,
the project employs data visualization as a method of making inquiry into the
transformation approach as it was used by Marie Neurath in her work on the so-called
Bliston project. The Bliston project is an exhibition from 1947, containing 12 charts on
housing conditions in Bilston, a poor neighborhood in Staffordshire, England.
Figure 6 is a simplified research sketch of the project that enables us to differentiate and
see relationships in the project:

Figure 6: Simplified Dynamic Research Sketch for Visualizing Transformation
Source: Pedersen (2011)

As this research sketch shows, a research question (Q0) initiated the project: What is the
right balance between data and picture in a statistical chart? This question was narrowed in
by an extensive literature review (T0) and its knowledge output (K0) gave birth to a new
question (Q): How does transformation influences the statistical chart? Furthermore the
program (P) exploring Marie Neurath’s transformation sketches and correspondence letters
slowly arose. The program is exploratory approached as each stage or experiment is
based on a previous one. In the sketch a part of the program-circle is black, showing that
the project is a half way through, another part is lined because the experiments at that
stage haven’t been completed or precisely defined.
By now two experiments are established: Experiment 1 (X1) extends knowledge on
transformation based on sketches; and experiment 2 (X2) extends knowledge on
transformation based on correspondence letters. Both experiments uses theory on Isotype
as basis for making the experiments, namely the archive material is complemented with
Otto and Marie Neurath’s reports and earlier research on Isotype. Subsequently each
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experiment’s knowledge output feeds into the general theory on Isotype and into the
broader aim of the program.
The knowledge output of experiment 1 (K1) in the form of descriptive diagrams and
visualizations elaborates what actually happened in Marie Neurath’s sketches. A set of
principles, their mutual relationship and how they where used are proposed as well as new
light is shed on the complexity of Marie Neurath’s work.
As well as an experiment contributes with new knowledge it also raises a new question and
strengthens the program. In the course of X1 new archive material was discovered—the
correspondence letters— and they will form the basis for the next experiment (X2). X2 is
therefore an extension of X1 that will clarify and complement the knowledge output then
most likely give birth to a new experiment Xx. The two first experiments overlap because
their theory (T1 and T2) stems from the same theoretical genealogy, but focuses on
different aspects. Where T1 focuses on the principles of transformation; T2 focuses on the
role of the transformer, the person carrying out the transformation process in a design
team. As the program strengthens, it is expected that the experiments become more and
more focused and therefore smaller on the sketch.
The general flow of the program is visualized in figure 7 a diagrammatic version of figure 6:

Figure 7: Dynamic Research Diagram for Visualizing Transformation
Source: Pedersen (2011)

The curve of the program-circle is formed as a spiral. Through its course it becomes
stronger and stronger but narrows in, as the experiments become more specific. After a
specific knowledge output is added to K (e.g. K1) a new question arises (Q2) and forms the
basis for an experiment (X2). Every arrow colored in green can be seen as a new layer of
information, an extension of the general knowledge output (K) and a continuation of the
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program. The program is formed by the experiments and vise versa. While the program
comes to an end it will form the general knowledge output (K) of the project.
Figure 7 can be simplified further as figure 8 – a generalization of theory extension:

Figure 8: Dynamic Research Diagram for Theory Extension
Source: Pia Pedersen (2011)

Compared to Brandt and Binders diagram, figure 8 shows the dialectics between Q, P and
X and additionally their connection to theory and knowledge output. The flow of Theory
Extension opens with a question that generates a program. The line of P is a kind of
timeline showing approximately when P starts and ends. Inside the program are x number
of experiments (Xx) that are guided by a question (Qx) and informed by relevant theory (Tx).
In the diagram one can add as many stages or experiments as necessary. The big arrows
can overlap, be closer or farer from each other e.g. X1 and X2 in figure 6.
On the diagram Xx based on Tx narrows down into knowledge output Kx. Each experiment
extends the current knowledge (Tx) but also extends the general knowledge output (K).
Furthermore a new question (Qy) arises from the experiment and extends the program. The
actual knowledge extension happens in the way the experiments use artifacts based on
theory to develop the existing knowledge. In the present research project an artifact is
shaped around the archive material and its existing theory. The artifact stretches out the
existing theory on Isotype by continuing others research. The knowledge extension is also
general since each experiment contributes to the general knowledge output of the project.
At its end the program becomes stronger and finally at its closure it becomes the
knowledge output (K), which has been formed by the whole program and its more and
more specific experiments.

2.3 Theory merging
In this section we apply research sketching to another on-going PhD. project, devoted to
the development of a computer game, called the CP game, which is designed for
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hospitalized children at a Danish hospital. In so doing, we uncover the principles behind the
third form of theory building, viz. theory merging.
The purpose of the game is to design a computer game for hospitalized children (age 4-6)
that can map emotional experiences and hereby allow them to inform staff and researchers
about their emotional lives (see Knutz & Markussen, 2010). Elaborating on Brandt and
Binder’s diagram as a starting point, the constituents of this project can be mapped as in
the following diagram where we have magnified the experiments:

Figure 9: Elaborated diagram
Source: Knutz (2011)

This diagram shows that the project was initiated with a research question (RQ1): Is it
possible to gain information about the emotional lives of hospitalized children through
gaming? Moreover, a program frames the project by specifying the context in which design
experiments are carried out: the children ward and a target group of hospitalized children
as well as hospital staff and parents, who all have their daily routines at the ward.
The research question and program set the scope for two research experiments.
Experiment 1 consists in the design and making of the computer game itself, while
experiment 2 consists in testing the game upon a group of patients and non-patients, using
the game as an alternative method of inquiry into children emotional lives.
However, while this diagram may provide an overview of the constituents of the project, it
says nothing about how the experiment has progressed, and what theories have been
relevant for the project. These questions are simply not dealt with. To make up for this
shortcoming and to gain more insight into the constructive role of the experiments, a far
more detailed research sketch can be drawn that visualizes the interactions between
research question and experiment:
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Figure 10: A dynamic research sketch, which explains the dialectics between Research
Question, Experiment and the Theoretical Genealogy attached to each experiment
Source: Knutz (2011)

This research sketch shows that experiment 1 and 2 have two different theoretical
genealogies. One can see that experiment 1 is informed by emotion theories and emotiondriven approaches to design, whereas experiment 2 is informed by narrative theory to
understand how children interact with characters in a game world. In the game, children
can attach emotions to an animation figure, which lives through medical treatments at a
hospital similar to their own. Moreover, the children can also pick up “secrete powers”
enabling the animation figure to cope with the treatment situation in fictional ways, for
instance, by taking on a cape that makes the figure invisible.
In the game, children may play out emotions that are not identical to their own emotional
reactions towards medical treatment. For instance, they may play out as-if scenarios
thereby exploring emotions and imaginary experiences that somehow differ from or
contrast how they actually feel. In this sense, experiment 1 – the design and making of the
game – calls for articulating a new second research question (RQ2) that drives the further
inquiry. In order to gain information from the game about children’s emotions, we must be
able to account for the relation between player experience (that of a child patient) and that
of a fictive character (who is also a patient in the game world)? What is the relation
between the real (felt) emotion and the (imaginary) fictional emotion experienced through
the world of fiction? (see Knutz, forthcoming).
Theories of emotion in design typically have no answers to such questions. Being heavily
influenced by psychology and cognitive science they often tend to focus primarily on
measuring how people actually feel, not on their imaginary experiences of emotions.
Hence, the need for informing experiment 2 – the testing of the game – with a new
theoretical resource: narrative theory. For the sake of clarity, this dialectic process can be
illustrated by constructing a diagram out of the research sketch:
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Figure 11: A diagram based on Dynamic Research Sketching
Source: Knutz, (2011)

Figure 11 illustrates that experiment 1 forces the research question to drift leading to
formulating a new one. Further, experiment 1 does not only raise an awareness of
knowledge gaps inherent in the theories of emotion initially informing the project. It also
forces the researcher to re-think the mode of "asking" and "thinking" and "doing". Therefore
the program is expanded and modified; it compels a new set of questions and different
modes of asking than those devised by emotion theories. This further inquiry process is
guided not only by research question 2, but also by narrative theory, which is brought into
the project.
Finally, the arrow out of experiment 2 indicates that there is a need to build new theory for
design research. Exact knowledge on the relationship between real and fictional emotions
cannot be provided by either emotion theories or narrative theory. Rather we need to
merge the two theories into a new theoretical construction (Theory C). In this way, the
diagram can be said to uncover how experiments in design research may lead to theory
merging.

3. Discussion and Concluding Remarks
On the basis of these three case examples we claim that dynamic research sketching
improves Brandt and Binder’s framework in several respects. First, it is dynamic in the
sense that it uncovers connections, relations, hierarchies and dependencies between
research question, program and experiment as they evolve during the research process.
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Secondly, dynamic research sketching is a tool that enables us to explain the constructive
role of experiments in the formation of new theory. In this paper, we have accounted for
three forms of theory formation, but other forms must be anticipated.
Thirdly, while Brandt and Binder’s diagram is set up deductively and then applied to
research projects, our diagrams are developed from the “bottom up”, using dynamic
research sketching to extract methodological principles and dialectic processes from
research projects. In this way we end up with three different diagrams for theory
construction (Figure 12):

Figure 12

However, this is precisely why dynamic research sketching could be criticised. Insofar as
our diagrams are constructed inductively from individual research projects, there is a clear
risk that they have no explanatory power if extended to projects beyond the individual
cases. In other words, the diagrams may only say something valuable for understanding
the projects analysed in this paper, while general insights into theory construction as found
in other projects may reside at a minimum. Questions like these however must be subject
to future work.
In this paper, our aim was to demonstrate that dynamic research sketching could be a new
explanatory tool for understanding methods of theory construction in research through
design. Other authors such as Zimmernan et al. (2011) have dealt with types of theory
construction in terms of frameworks, philosophical guidelines and design implications, but
they give no explanation as to how these theoretical constructs come out of the process of
recurrent experimentation. By introducing dynamic research sketching, we argue that it is
possible to uncover some of the basic construal principles governing this process. For
instance, theoretical constructs such as frameworks may result from processes of theory
refinement, theory extension or theory merging. While our diagrams may be idiosyncratic to
the individual project, by using the same basic categories we secure the ground for
comparison and for making distinctions. In so doing, we hope to have contributed with
those additional analytical concepts and definitions that are absent from the current use of
the term research through design.
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Between a Problem Context and a Problem
Setting: Twofold reflection in Interprofessional design collaboration for
sustainability
Tatu MARTTILA
Aalto University

Abstract
Inter-professional collaboration is a necessity when tackling the challenges
of sustainability. Sustainable design requires a transdisciplinary approach,
based on a broader view of the problem, constructed by several experts, and
oriented towards a shared goal. This type of activity requires two-fold
reflection between the professional knowledge and shared understanding,
with the aid of conceptual artifacts and instruments. The strengths of design
thinking and practice can benefit such iteration.
This article studies inter-professional knowledge creation in a context of
sustainable design education. Furthermore, it is implying activity theory
and its concept of expansive learning to better assess the process of
knowledge co-creation in such context. According to its theoretical
understanding the contradictions emerge from specific actors within the
shared problem space, between the interacting activity systems related to
epistemic traditions and historical development of the collaboration.
This paper describes a case example to showcase the approach by activity
theory in understanding transdisciplinary design activities. Data is gathered
from student feedback of a Master’s programme that aims into interprofessional expertise, and then assessed through the aforementioned
theoretical scope. Aim is to position further research and development
within the programme. Findings suggest improvements that help to develop
better instruments, management and setting for the education of future
design collaborators promoting sustainability in their practice.
Keywords: sustainable design education, inter-professional design
collaboration, transdisciplinarity, activity theory, expansive learning
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Introduction to The Problem Context
Contemporary approach on research on sustainability requires a trans-scientific approach
(Tukker, et al. 2008). In the pursue of more sustainable design solutions there is a
growing trend to expand the stakeholder and interest scope of design activities.
Sustainable design, but also for user-centered design, co-design and system design
follow the critical design discourse that started half a decade ago (Fuad-Luke, 2009). As
other contemporary views on design, sustainable design is extending the role of designer
from crafts to strategic development, to the facilitation of co-creation, and finally to
mediation of a shared understanding. Contemporary design processes can be agents for
change in several ways. Collaboration with several professionals, experts and
stakeholder networks creates a new role for design that is aimed at 'promoting, facilitating
and setting the conditions' for system innovation (Vezzoli, et al. 2008:2). Hence, the focus
in design activities moves towards the facilitation of collaboration.

Inter-professional sustainable design
Sustainable design outcomes should be effective in several respects (e.g. social and
economic) requiring input from several experts. This links together not only the designers,
other planners and users, but also their values, concepts, tools and processes. A growing
number of institutes and new actors from private enterprise to government agencies are
adopting interdisciplinary practices (Bruun, et al. 2005:24). These processes involve
different actors from the realms of business, scientific research, and politics, and their
values and knowledge interact through 'hybridization', producing novel innovations,
scientific knowledge, and societal policies (Nieminen, 2004:26). When interdisciplinary
approach is related to real life cases, it evolves into transdisciplinarity (Hukkinen, 2008).
Furthermore, sustainability is a case-dependent concept, and its measuring depends on
the point of view. Such design interaction require a transdisciplinary dialogue between the
participants (Wahl & Baxter, 2008), in which they create a shared problem space that is
able to produce outcomes based on unified vision, hybrid knowledge (Bruun, et al. 2005)
and negotiated values. In the future such collaborative teams will play an ever-growing
role in organizations, but their shape and form will be more transient, self-governing and
responsive (Engeström, 2008). To be fully functional these teams require proper
management and methods to improve the co-creation process.

Aim of this article
This article studies how sustainability can be fostered within transdisciplinary design
processes, and what models of working should be used to develop inter-professional
design education. A strong focus is laid to model collaborative design process as an
activity to co-create new knowledge. Data is gathered from a multidisciplinary Master's
programme in sustainable design, from Aalto University, Finland. The findings are then
reflected on the theory to position an approach for further research and development.
Focus is on questions such as:


How does value and knowledge creation happen in inter-professional design
process in the context of sustainability, and how could design education be
evolved to support even better transdisciplinary dialogue?



How do the disciplinary processes and inter-professional processes interact in
such knowledge creation process?

Main emphasis in this article is to better understand how activity theory (Vygotski, 1978)
and its concept of expansive learning (Engeström, 1987) could be utilized in
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understanding and developing collaborative inter-professional design. In the data
assessment the focus is on identifying different contradictions emerging from the interprofessional design collaboration (and the conflicts created by them) and in developing
methods, instruments or tools to improve transdisciplinary design process. Furthermore,
the aim is to use these findings in developing such activities in the Master's programme,
and in design education in general.

Background, Theory and Reflections
To better support transdisciplinary processes in inter-professional design and its
education, a better understanding of the dynamics, inputs and activities is required.
These include the extensive negotiation of professional, disciplinary views and value
systems, various psychological dynamics and continuous iterative reflection in action.
Transdisciplinary, inter-professional knotworking is the 'emerging mode of collaboration'
in work settings that move toward co-configuration (Engeström & Sannino, 2010:13;
Engeström, 2008). Contemporary design activity is a reflective process of framing and reframing (Schön, 1983; 1994) that utilizes artifacts in assessing its problem context
iteratively. For the facilitation of co-configuration it can help to assess both the problem at
hand but more importantly also the process of the collaboration itself.

The new mode of designing
Sustainability requires inter-professional approach with a shared understanding and
vision. As the collaborators aim towards a common goal and their knowledge and value
systems integrate further, more traditional multidisciplinary approach evolves into
interdisciplinarity (Hukkinen, 2008). Eventually, after this collaboration is linked to real-life
cases, it develops into transdisciplinarity (Ibid.), integrating and merging the existing
professional knowledge for expanded understanding of the problem (e.g. Shin, et al.
2008; Wahl & Baxter, 2008).
Knowledge emerging from transdisciplinary design collaboration resembles "Mode 2"
knowledge (Gibbons, et al. 1994), transcending from the 'old paradigm of scientific
enquiry' (i.e. "Mode 1") characterized by 'internally-driven taxonomy of disciplines'
(Nowotny, et al. 2003:179). Such knowledge is socially distributed, application-oriented
and transdisciplinary (Ibid.), and not necessarily simply 'derived from pre-existing
disciplines' but generated within the context of application (Ibid.:186), being qualitatively
different from its sources (Hukkinen, 2008). Transdisciplinarity aims to sustain the
'disciplinary core', but to 'rearrange' particular discipline’s knowledge (Pohl, 2005:1175).
Thus, the process requires both professional and collaborative abilities, and skills for their
reflection and synthesising.
Innovation and learning are increasingly taking place in 'collaborative constellations',
where a concept of “boundary crossing” describes such interaction (Engeström &
Sannino, 2010:12). Successful boundary crossing leads into 'negotiated knotworking'
between the participants (Ibid.:13), as they merge their understanding. Expert knowledge
cannot be directly taught, but instead only learned 'through participating personally in a
sustained process of solving problems' (Hakkarainen, et al. 2004:22). In fluid contexts, as
in inter-professional design, the concept of knotworking links collaboration and knowledge
production (Engeström, 2008). Similarly, in a transdisciplinary design dialogue (Wahl &
Baxter, 2008) the participants collaboratively weave and knot together an extended
knowledge base for decision-making.
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Creating transdisciplinary knowledge
In inter-professional, transdisciplinary design collaboration different professionals from
different disciplines integrate and translate their knowledge (Bruun, et al. 2005) and
create an interaction space, which can be called for example as "mediation space"
(Després, et al. 2004), "input space" (Hukkinen, 2008), "joint problem space" (Sarmiento,
2008) or "trading zone" (Gibbons, et al. 1994). In our earlier study, this was referred to as
“opportunity space” (Marttila & Kohtala, 2010) or “shared problem space” (Kohtala &
Marttila, 2012). In activity theory a resembling concept is called "zone of proximal
development", defined as the space for expansive learning (Engeström, 2000; as in
Engeström & Sannino, 2010). These concepts have differences, but they aim to answer
to the same challenge of understanding the co-creation of knowledge and collaborative
learning (see Table 1).
Table 1: Different types of collaborative problem spaces

Concept name

Author(s)

Knowledge (co-)creation activity

Mediation space

Després, et al. 2004 Mediating collaboratively

Input space

Hukkinen, 2008

Translating knowledge
between professionals

Joint problem
space

Sarmiento, 2008

Inter-subjective meaning
making

Trading zone

Gibbons, et al. 1994 Trading information between
participants

Zone of proximal
development

Engeström, 1987;
Engeström &
Sannino, 2011

Collaborative analysis and
modeling
(-> Expansive learning)

In the concept of expansive learning (Engeström, 1987) the focus is on learning
processes, in which the subject of learning is transformed from 'isolated individuals to
collectives and networks' (Engeström & Sannino, 2010:5). According to activity theory
learning happens as more actors join in to 'a collaborative analysis and modeling of the
zone of proximal development' (Ibid.:6) within a shared problem space. According to
Hakkarainen, et al. (2004) the development of such networked expertise can be
approached from three different perspectives, which are 1) "the knowledge-acquisition
perspective", 2) "the participation perspective, and 3) "the knowledge-creation
perspective". The knowledge-creation metaphor emphasizes 'deliberate transformation of
knowledge and corresponding collective social practices' (Ibid.).
Learning in collaboration happens on all of these levels, but the last is required to better
assess transdisciplinary learning. Such type of collective learning requires the sharing
and merging of knowledge utilizing the use of analogies or pattern recognition. Hence, in
transdisciplinary learning process several partial domains of knowledge – partial mental
models – meet and meld, developing the problem space (Hukkinen, 2008:71). Each
expert’s input provides elements and relationships that are adopted in the construction of
a new mental model (Ibid.) to describe the problem at hand.
Expansive learning, boundary crossing and epistemic translation:
When approaching inter-professional, transdisciplinary knowledge building from the
perspective of problem space, the concept of "disciplines" might prove to be problematic as these may be hard to clearly define - but also rather unnecessary. Another approach is
to refer to epistemic communities and especially “epistemic frameworks” (Bruun, 2000:
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29). The concept of epistemic approach, framework or tradition remains important
because interdisciplinarity requires boundary crossing (Engeström & Sannino, 2010), and
integration and synthesis of knowledge and frameworks that meet in an “epistemic
encounter” between the actors (Bruun, 2000; as in Marttila & Kohtala, 2010).
Experts that are involved with transdisciplinary design processes must break through
their existing professional perspective and challenge their epistemic traditions. This type
of activity can be characterized as 'horizontal expertise where practitioners must move
across boundaries to seek and give help' (Engeström & Sannino, 2010:12). Such process
can also be called “epistemic translation” (as in Hukkinen, 2008; see Figure 1) happening
within a shared problem space. Successful boundary crossing and developmental
transfer are largely dependent on 'appropriate tools', such as 'forms, knowledge
repositories, and graphic models' that can help to expand the shared object (Lambert,
1999; as in Engeström & Sannino, 2010:13). In education this moves emphasis towards
the development of a setting for such interaction.

Figure 1: Epistemic translation in a shared problem space
Source: Developed from Kohtala & Marttila (2012)

Expansive learning – similarly to epistemic translation – is 'a process of concept
formation' (Engeström & Sannino, 2010:20). In a complex problem-setting (as often in
sustainability) different stakeholders produce partial versions of the concepts that are
'inherently polyvalent, debated, incomplete, and often "loose"' (Ibid.). When the focus is
on collective activity systems traditional modes of learning are not sufficient, as '[n]obody
knows exactly what needs to be learned' (Engeström & Sannino, 2010:3). Furthermore, in
collaborative learning the design of the new activity and the acquisition of the knowledge
and skills it requires are increasingly intertwined (Ibid.), posing a challenge to its
management.

Activity theory approach
The studies of cultural-historical activity theory (Vygostky, 1978) identify the process of
'co-configuration of the object and the respective implementation of new tools' as crucial
to meaningful learning in human communities and networks (Kerosuo, et al. 2011). In the
"first generation" of activity theory (Vygotsky, 1978) interactions between people and the
material world are expressed with a triangular linkages between a subject, the involved
cultural components and the subject's response. The second generation (Engeström,
1987) expands this towards instruments, rules and division of labor (Engeström &
Sannino, 2010:6). Third generation of activity theory focuses on relations between
multiple activity systems (Sannino, 2011:3), expanding the unit of analysis accordingly
further (see Figure 2).
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Figure 2: Three generations of activity theory and their central concepts
Sources: Engeström (1987); Sannino (2011); Engeström & Sannino (2010)

In these models for activity systems (Figure 2) the node "subject" refers to 'individual or
subgroup whose position and point of view are chosen as the perspective of the analysis'
and "object" to '”problem space” at which the activity is directed' (Engeström & Sannino,
2010:6). This object is 'turned into outcomes with the help of ‘instruments’, that is, tools
and signs' (Ibid.). Object in its general form is connected to societal meanings, and
specifically to 'personal sense' (Ibid.). "Community" and "division of labor" refer to the
group sharing the object and their division of work and power, and finally "rules" to the
'regulations, norms, conventions and standards that constrain actions within the activity
system' (Ibid.). In a simplified form, development emerges in the zone of proximal
development (Engeström & Sannino, 2010) and conflicts are caused by contradictions
between the nodes and their involved actors. The contradictions in activity theory can
thus be perceived to be historical, and in order to indentify contradictions in a real activity
system, one must trace the history of the system. These contradictions need to be
resolved by working out qualitatively new types of models and concepts.
Dialectical learning process and expansive learning cycle:
In activity theory the main two epistemological principles 'stemming from the history of
activity theory' are 'double stimulation' and 'ascending from the abstract to the concrete'
(Sannino, 2011:18). These enable a dialectical learning process (Vygotski, 1978), in
which the questions are first reflected on the problem context itself, and then
collaboratively mediated upon with the help of external artifacts. These artifacts are
transformed into signs that can be reflected on the problem context again, continuing the
process iteratively. This type of iterative activity, in which the ideas develop from the
abstract to the concrete, can be considered as dialectical thinking (Engeström, 1987).
Such approach requires iterative approach in analysis and action. Expansive learning can
be described with "expansive learning cycle", which consists of the following phases: 1)
questioning, 2) analyzing, 3) modeling, 4) examining the model, 5) implementing the
model, 6) reflecting and consolidating (Engeström, 1987; as in Engeström & Sannino,
2010: 7). The expansive learning process is iterative by its nature, resembling many
process models in design management studies.
Collaborative design activity resembles expansive learning, in which the participants are
constantly developing the concept for their activity. Design thinking can be of help in this
transformation, as it has the 'creative power' to overcome impossibilities by 'better design
thinking' (with iterative and problem-based approach), by new integrations of signs,
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things, actions and environment (Buchanan, 1995: 19–20). Activity theory is grounded on
the notion of artifact-mediated activity (e.g. with tools and signs), and it focuses on
"learning-as-process" (Vygostky, 1978). It is based on dialectical logic and theoretical
generalization; identification, through experimentation and transformation. Such
dialectical materialism implies – fittingly to design – that human being, besides acquiring
knowledge, also produces and transforms culture. The studies of cultural-historical
activity theory (e.g. Vygostky, 1978) identify the process of 'co-configuration of the object
and the respective implementation of new tools' as 'crucial to meaningful learning in
human communities and networks' (Kerosuo, et al. 2011). These foundations help to
depict a general activity system for inter-professional design collaboration between
different epistemic traditions (see Figure 3).

Figure 3: Inter-professional collaboration as a third generation activity system

Already in Engeström's early view on activity theory (1987) the emergence of expansive
learning activity was seen as 'a consequence of historical transformations in work'
(Engeström & Sannino, 2010:3). Besides the participants' personal histories teams are
affected by an organizational and professional history (Engeström, 2008). Contradictions
emerge from the professional, epistemic backgrounds, practices and traditions that are
historical, and from the tools and processes emerging from each epistemic tradition and
frameworks, but also from the personal background and experience.

Two-fold reflection as a basis for co-creation
Transdisciplinary knowledge co-creation is a process in which the questions are first
reflected on the problem context itself and then collaboratively mediated upon with the
help of physical and conceptual artifacts. Such "double bind" can be associated with
collaborative, expansive learning (In Learning III by Bateson, 1972; As in Engeström &
Sannino, 2010: 5). Similarly as in design, "concepts" as external artifacts are crucial tools
or instruments in situating the related problems (see Figure 4).

Figure 4: Two-fold reflection; Double stimulation in expansive learning
Source: Developed from Laitinen (2010)
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In double stimulation, the first stimulus is the problem itself (Sannino, 2011:15) and the
second a "mediating artifact" that can give information about the problem. Hence, double
stimulation in the context of inter-professional design collaboration happens between the
understanding of the problem context (phase I) and the existing problem-solving setting
and the artifacts used in the activity (phase 2). In this process the participants utilize
artifacts (tools, methodologies & knowledge) emerging from their professional
background. In this mediation process these artifacts are turned 'into signs by filling them
with significant meaning' (Sannino, 2011:15), and used to situate the problem better.
Collaborative reflection can be perceived as a general scheme for transdisciplinary
design collaboration as well. The collaborators revisit their epistemic frontiers to redefine
their understanding of the problem. The framework for such design process should thus
emphasise at least the four different dimensions: 1) disciplinary competences, 2) skills to
synthesise and translate knowledge, 3) collaborative skills, and 4) (self-) management
(Marttila, 2011b). In inter-professional design education the emphasis is in developing a
proper culture for transdisciplinary interaction between the students, teachers and the
faculty.

Methodology and Case
Creative Sustainability Master’s Programme
Creative Sustainability (CS) is a new and multidisciplinary Master's Programme in Aalto
University, Helsinki, Finland, that begun as a major in 2010. Students of the programme
have their educational backgrounds (BA level) on various areas, and they are
accomplishing their Master’s degree in the fields of design, engineering, architecture, real
estate, and economics. The programme's identified competence areas include strong
professional knowledge, multidisciplinary approach, process management, design
thinking and systemic approach (see http://www.creativesustainability.info/). All the CS
students have attended to common introduction courses (6-10 total ECTS). During the
academic year (2010-2011) these students have also attended to complete modules (up
to 20 ECTS) that were engaging several professions in inter-professional teamwork (see
Table 2).
Table 2: General CS curriculum

Department and
degree program
MA in Design

MSc in Architecture
urban & building

MSc in Real Estate
MSc in Economics

Compulsory joint CS
studies
Intro courses
systemic thinking
sustainable mind-set
(10 ECTS)
As above
(10 ECTS)
As above
(10 ECTS)
Intro courses
(only 6 ECTS)

Compulsory studies
at own school

Content outside own
school, within CS

50 ECTS

As above
(30 ECTS)
As above
(20 ECTS)
As above
(12 ECTS)

32 ECTS

40 ECTS
48 ECTS

Modules by other
schools in CS prog.
(18 ECTS)

Many of these students are international and have been intentionally applying to
"multidisciplinary" programme abroad. This fact support the assumption that they
represent a group that is open to multidisciplinary or even transdisciplinary processes and
practices, and already in the beginning share strong interests regarding sustainable
design.
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Gathered data and the methods of analysis
The gathered data consists of student feedback given by students who are now studying
their second year in the programme. They are the first set of Master students taken to the
CS programme. In assessing the data, the focus is in understanding the programme
development, identifying different instruments useful for multidisciplinary and interprofessional design collaboration, and in creating a better understanding of sustainability
as the problem context. Furthermore, the aim is to use these findings to develop a model
and a framework for such activities (see Figure 5).

Figure 5: Activity system of inter-professional design collaboration in Creative
Sustainability (CS) Master’s Programme

Analysis is done according to the principles of activity theory approach, starting from
'questioning', then 'analyzing' and then reflecting this on the model (Engeström &
Sannino, 2010:7). The analysis, however, remains on a general level, not going into
depths of the differences in psychological or historical approaches. The main idea is to
showcase the approach for further research, and identify some of the potential
contradictions and conflicts, to be able to tackle them with proper strategies in the further
developments.

Analysis of The Data
Data and assessed questions
First question from the student feedback assessed in this analysis was inquiring why the
student chose to apply to CS. Of the thirteen respondents almost all (10/13) mentioned
the context of sustainability as one of their main motivation to apply in the first place. But
quite a few had their interest on "multidisciplinarity" as well (7/13). Many seem to refer
also to their personal or educational background.
Secondly, the students were asked to identify "meaningful" learning moments during their
first year in CS, and specify how they have affected your thinking. Shared introductive
courses (the main being about systems thinking and sustainable mind-set) were
perceived as the most meaningful (8/13). It is interesting that these courses were the
ones enabling systemic perspective and the emergence of shared problem space (as
language and tools start to adjust), setting the space for further dialogue and also
affecting to the choice of tools, sought outcomes and management of the processes
within teamwork.
Third question assessed was asking how the inter-professional collaboration had affected
one's personal, professional identity. Inter-professional collaboration was perceived as
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rather positive thing in general (8/13). However, the few disagreeing (2/13) were having a
rather opposite perception of it. The negative experiences were mostly related to the flow
of teamwork and the management of activities on the level of team or between the
participating programmes.

Contradictions emerging from the activity
As a second phase of the analysis the focus is to identify themes for emerging
contradictions within the activities (see Table 3). Contradictions here emerge from the
professional backgrounds, instruments and practices (historical), but not necessarily
because of students, perhaps rather also because teachers background (Marttila, 2011a).
Contradictions might be for example related to 1) objectives and outcomes (defining and
setting of problems), 2) Instruments (tools, language, signs), and 3) management (within
teams; between different schools).
Of the nodes within the activity system, main findings from the data orbit fittingly firstly
around the creation of a shared understanding of the objectives for the work, and how it is
a question of appreciation and understanding. Secondly the students emphasize
instruments, methods and language, and their differences between the fields and experts.
Lastly they mention management and self-management of the teamwork. Due the nature
of the activity (within university education) the relations to rules are rather clear, similarly
as to community. All of these contradictions are emerging from the relations between
different epistemic traditions and frameworks, but also personal experience and histories.
Table 3: Identified contradictions and areas for development

Contradiction and its related Example excerpt from the
actor (node in activity system) data:

Suggestions for development

Contradictions emerging
from the shared
understanding of the
object (of activity)

- “Initially frustrating”
- “Big differences even within
the same field”
- “Learning to appreciate
different points of views”

- Starting co-creation activities
quickly, to gather experience
- To discuss problem setting
sharing of tools, values,
definitions, language are
needed

Contradictions emerging
from the choice of
instruments and tools

- “Communicating ideas has
become more evident”
- “Discussions have increased
the critical thinking skills”

- Emphasis on skills for cooperation, skills for analysing
and synthesising
- Including systemic approach

Contradictions emerging
from the division of labor,
rules & community

- “Not discussing different
working methods of different
fields”
- “Not enough administrative
resources to manage the rich
content”

- Increasing transparency to
manage collaboration better

Generally students seem to like inter-professional collaboration as in CS, as it "broadens
your way of thinking and you are in constant learning", although it may be a long and
stressful process. The further development of instruments may help students to embrace
the transdisciplinary process from the beginning, to enable better negotiations of the
object and outcomes. Discussing and expanding the bottom actors in the model community and its practices and rules - also as an epistemic tradition and a collaborative
culture, can improve transparency for management, hence creating more trust among the
collaborators. Suggested developments are focused around collaborative processes.
Transparency helps to make visible the rules and division of labor implied by the
community and epistemic tradition. The instruments and language should be shared to
better mediate outcomes collaboratively and thus helping to set up the space for
transdisciplinary design dialogue.
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Discussion: Improving Collaborative Cultures
Managing inter-professional activities
Inter-professional production of new knowledge, 'however widely distributed, however
trans-disciplinary, however heterogeneous, however reflexive' must be managed
(Nowotny, et al. 2003:189). In the earlier studies regarding multi-professional
environmental research most of the thinking about transdisciplinary collaboration was
found to exist 'at the level of programme management' (Pohl, 2005:1159). Understanding
the shared design process is perhaps most necessary for the persons that try to facilitate
and manage the process. The findings support this hypothesis. There seems to exist two
approaches towards inter-professional design collaboration - people either like it or then
not. These approaches might be dictated by the types of people and their prior
experience, but also through the set-up of the collaboration, professional approaches,
choices of tools and management. To be able to tackle this binary approach, the
instruments for collaboration and its management should be openly discussed from the
beginning, and more open culture for collaboration becomes a necessity.
Crossing the epistemic boundaries means also dissolution of specialised knowledge.
However, sound disciplinary inputs are crucial if the research is to be meaningful. In fact
transdisciplinary research has the potential to stimulate innovation in the participating
disciplines (Wiesmann, et al. 2008:436; As in Kohtala & Marttila, 2012). Both 'fluidity' and
'stability' are requirements for future organizational transformation (Engeström, 2008). In
this process (student) teams are best understood 'in their specific activity contexts and
embedded in historical development of work' (Ibid.). In education such groups may act as
'crucial boundary-crossing change agent, carrying, translating and helping to implement
new ideas' between institutions and workplaces (Engeström & Sannino, 2010:13) and
improving the collaborative cultures.
Design know-how can be used as a method to develop transdisciplinary problem solving.
Due to its abilities to facilitate collaboration and creatively experiment and iterate, it is a
fitting approach to develop instruments and concepts as well. This, however, calls for
better understanding on the instruments used in translating the knowledge and managing
the work. Design methods for visualization, analysis and synthesis - through an iterative
process - can be of help in weaving together the different views and interests.

Activity theory as a tool for development
Achieving a truly theory-based rather than a theory-inspired development is difficult – but
desirable – to achieve a solid scientific basis for the action. Activity theory is grounded on
the notion of activity that is mediated by artifacts (tools and signs). Similarly, instruments
for epistemic translation and two-fold reflection help to facilitate transdisciplinary design
dialogue. Due to its connections to artifact mediated activity and expansive and
collaborative learning, activity theory is a fitting theoretical approach for studying interprofessional design collaboration.
Activity theory has been already utilized to study design process (Seitamaa-Hakkarainen
& Hakkarainen, 2001), or for developmental work research (Engeström, 1996) and in
(design) education (Seitamaa-Hakkarainen & Hakkarainen, 2011), but these earlier
findings on knowledge building process through an artifact mediated processes must be
adjusted to meet the horisontal setting for transdisciplinary collaboration. In interprofessional activities the setting is more equal. Hence, the management has to be more
open individual inputs. The co-creation of concepts and artifacts with expansive learning
approach can be perceived as such a self-enabling method for self-management and
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collaborative development. Hence, the focus in improving the process should be laid on
the following aspects, depicted in the suggested model for improvement (see Figure 6).

Figure 6. Developing activity system for transdisciplinary design collaboration

Activity theory is a fitting approach to analyze the development within such area as in CS,
since the setting is staged simple (rules, participation etc.), and can be easily modelled.
These models can be used to illustrate contradictions that may cause conflicts in the
interaction. The contradictions emerging from them depict the process of interprofessional collaboration well, and the initial findings seem to structure themselves
accordingly.
Furthermore, the tools for analysis in activity theory might be develop further into tools to
aid collaborators themselves. Expansive learning leads to new expanded objects and
patterns of activity oriented to the object (Engeström & Sannino, 2010:7). Hence, it can
be perceived as 'construction and resolution of successively evolving contradictions'
(Ibid.). However, as activity theory suggests further studies regarding the conflicts
emerging such collaboration require better understanding on the epistemic tradition at
hand, and also methods to reflect on personal histories.

Conclusions
In improving inter-professional design collaboration the focus should be in the activities
between the actors in the activity. Transdisciplinary, inter-professional collaboration
requires two-fold reflection and continuous iteration with phases for professional
contextualization and collaborative elaboration, and a dialogue between the different
epistemic frameworks and traditions. Activity theory and its models for activity systems
offer a concise way to analyze and understand such design collaboration. The creation of
shared understanding requires iteration based on trust between the participants.
Furthermore, the transparent setting of problem space, justification of the choices of
tools, and open management are needed. Only in this manner can the collaborators be
enabled to mediate collaboratively between their professional and shared understanding.
Hence, the setting for inter-professional design education should be 1) transdisciplinary
and real-life related, 2) based on trust and shared understanding, 3) open for challenging
and iteration, and 4) managed openly or collaboratively.
Design is a reflective practice (Schön, 1983) with practical aims, where existing
knowledge is iteratively reflected to new problem contexts. Collaborative, transdisciplinary
design dialogue is based on a continuous negotiation and learning processes. This article
outlined how activity theory might be a beneficial tool for analyzing inter-professional
design collaboration, and created an attempt to improve understanding on collaborative
knowledge creation. This knowledge can be used to improve the collaborative culture, to
develop better methods, tools and instruments for inter-professional design education,
and to improve the students’ ability to better self-enable and facilitate such co-creation
processes. Besides the theoretical implications and suggestions for practice, this paper
focused to illustrate and analyze data from an existing study programme in design, which
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aims into transdisciplinary approach in its teaching. A model for the activity system along
with a small data analysis was implemented to work as a foundation for further research
on the topic. The findings have implications on how further research should be
implemented, how teachers should set up the education, and also how design projects
and inter-professional collaboration for sustainability in general should be grounded,
taken through and analyzed.
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Multispace Design Model towards
Integration between Industrial design and
Engineering Design
Yoshiyuki MATSUOKA
Keio University

Abstract
While the specialization and professionalization of industrial design and engineering
design brought people's life rich, it also produced many negative legacies because of
difficulties, including sharing design information in collaborative designs. In order to solve
these problems produced by subdivision of a design, the new viewpoint for the integration
of each subdivided design is required. Firstly, this paper summarizes the context of
conventional design which results in subdivision of a design. Secondly, this paper describes
a framework for design science as the new viewpoint for the integration of each subdivided
design. Moreover, this paper describes the multispace design model as a framework of
design theory and design reasoning. Finally, this paper introduces the study on the
integration of industrial design and engineering design based on the framework for design
science and the view of the design in the 21st century.
Keywords: industrial design, engineering design, integration, multispace design model
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Introduction
th

Since the industrial revolution began in the 18 century, people’s lives have been
st
enriched by numerous highly functional artificial products. Pre-21 century design for
these products was subdivided into industrial design, engineering design and streamlined
through a process involving mechanization, specialization, and professionalization as well
as through scientific and technological advances. However, this design process also
promoted negative legacies. Mass production and consumption have endangered lives
and created problems such as resource and energy crises, global environmental issues,
and safety issues that may trigger accidents at large-scale facilities. Therefore, the
subdivided design has to wrestle with these problems in solidarity.
Hence, it has been committed to addressing these issues by integrating subdivided
design. To this end, design science that is the common basis of a subdivided design is
indispensable. Herein this paper describes the necessity of constructing the framework
for design science, which combines subdivided design, and proposes the multispace
design model to realize design integration. Additionally, a vision for design in the future is
presented.

Problems Left by Pre-21st Century Design
st

Pre-21 century design drove the high performance and functionality of artificial products
by producing complex products on a mass-scale. Although this improved people’s
material wealth, it also caused numerous global environmental issues, including resource
and energy crises, global warming, acid rain, and desertification as well as caused largescale accidents at nuclear power plants and oil drilling facilities. Mass scale-ups and
complexity are still advancing, further escalating the extent of the damage caused by
st
these issues. Hence, pre-21 century design produced highly functional artificial products
through subdivision, but left negative legacies due to difficulties in integrating subdivided
design.
st

As society enters the 21 century, many people are able to obtain material comforts and
are demanding riches of life in terms of mental satisfaction. Compared to material comfort,
mental satisfaction strongly depends on individual values. Thus, future design must
accommodate the diversity in individual values. Additionally, because the rapid advances
in information technology allow people to easily obtain information, individual values are
likely to change in accordance with the obtained information. Therefore, design should
address the diversity in values between individuals (spatial diversity) as well as variances
in time (temporal diversity). Furthermore, the diversity of people who use artificial
products as well as the circumstances these products are used should be evaluated.
Recently, an increasing number of artificial products have been used in extraordinary
circumstances such as space, deep sea, and inside the human body. These vastly
different environments require that design is accurately conducted by considering artificial
products in such extraordinary circumstances.
st

Hence, 21 century design has diversified in many aspects, and individual design
st
methodologies, which were developed according to the subdivision of pre-21 century
design, makes it difficult to address the current situation.

Context of Design
st

In this chapter, the context of pre-21 century design, which caused many issues, is
discussed (Fig.1). During the industrial revolution, the mechanization of designing
artificial products, which was introduced by placing priority on enhancing efficiency in
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Industrial
Design
Figure 1
The Context of Industrial Design and Engineering Design

manufacturing, was achieved. Although many products were realized, the market was
th
flooded with unattractive and low quality products. In the 19 century, a new design
concept was initiated to address issues with mechanization. Design for artificial products
was specialized into two categories: engineering design (ED) and industrial design (ID).
In ED, design was conducted for the artificial products themselves to materialize function
and performance, whereas ID considered the relationship between artificial products and
circumstances such as users and usage environment. Furthermore, ED and ID were
th
independently developed during the 20 century. Their professionalization was advanced;
ED was supported by the emergence of systems engineering, whereas ID was developed
though the foundation of Bauhaus (a German architecture and design school).
Since then, ED and ID have undergone further specialization and professionalization,
resulting in the subdivision of design. Examples include design by location or a specific
part such as the interior or exterior design of an automobile and a specialized area such
as electronics or mechanical design. These subdivisions have many advantages for
designing artificial products, but difficulties, including sharing design information in
collaborative designs, have also risen. These difficulties have led to the aforementioned
negative legacies.

Framework for Design Science
This chapter describes a framework for design science to integrate subdivided design
with design theory and design reasoning, which are the building block of design sciences.
Design science is an academic discipline that theoretically explains design as a human’s
creative activity and extends beyond each of various existing subdivided design fields
such as product design and urban/architectural design (Hubka (1996)). To date, design
science examines design methods and methodologies, which depend on the object of
each study. However, studies on design theory and methodologies that are independent
of the object of study have been rarely conducted.
The general design theory (Yoshikawa(1981), Yoshikawa(1987)) developed by
Yoshikawa and colleagues consists of an important basis to study design theory and
methodologies. Pursuing further studies beyond Yoshikawa’s effort is imperative to
develop a framework of design science. A framework of design science discussed herein
is comprised of design knowledge and designing. Design knowledge consists of general
objective knowledge and special subjective knowledge. Designing contains four layers:
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design practice, design method, design methodology, and design theory (Fig.2-a).
Hereupon, designing is defined as an action to be conducted based on design knowledge.
In the four layer scheme, specialty and dependence on the design object increase as the
layer proceeds from a lower layer to a higher layer. In contrast, generality and
abstractness increase as the design proceeds from the upper layer to the lower layer.
With regard to design theory, which is situated in the lowest layer of this framework, the
multispace design model is applicable to this framework. The multispace design model
(Matsuoka (2004), Matsuoka (2008), Matsuoka (2010)) aims to comprehensively deal
with design, and is comprised of thinking space and knowledge space (Fig.2-b). Thinking
space includes a reasoning model for four types of spaces and inter-spaces: value space,
meaning space, state space, and attribute space. Value space consists of numerous
scopes such as social, cultural, and individual values. Meaning space is comprised of
function and image. State space includes dynamical, electrical, and chemical
characteristics, which depend on the circumstance. Attribute space consists of the
characteristics of the design object, and is independent of the circumstance. Value space
and meaning space are considered psychological spaces, whereas state space and
attribute space are physical spaces. Knowledge space is comprised of objective
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Multispace Design Model as Framework of Design Science

Conference Proceedings

1161

Multispace Design Model towards Integration between Industrial design and Engineering Design

knowledge and subjective knowledge. Objective knowledge holds generalities such as
theories and methodologies, including physical laws in natural science, social sciences,
and humanities. In contrast, subjective knowledge contains specialties that depend on
individual contexts. Knowledge space is the basis for identifying intra-space and interspace models in thinking space.
Based on these knowledges, designers and engineers conduct reasoning in intra-space
and inter-space models. Deduction and abduction coexist in between value and meaning
spaces and in between state and attribute spaces:

Deduction in psychological space:

K ∪ Am├ d Av

(1)

Abduction in psychological space:

K ∪ Av├ a Am

(2)

Deduction in physical space:

K ∪ Aa├ d As

(3)

Abduction in physical space:

K ∪ As├ a Aa

(4)

where K is knowledge, Av is a value concept set, Am is a meaning concept set, As is a
state concept set, Aa is a attribute concept set, d is an inference rule of deduction, and a
is an inference rule of abduction. Additionally, deduction and abduction coexist in
between “psychological space” and “physical space”:

Deduction: K ∪ Aph├ d Aps

(5)

Abduction: K ∪ Aps├ a Aph

(6)

where Aph is an abstract concept set in “physical space” and Aps is that in “psychological
space”.
Design reasoning is a process that corresponds to each of three classes and is roughly
divided into: design problem analysis, idea generation, and idea evaluation. As shown in
Fig. 2-c, induction, abduction, and deduction are often used for design problem analysis,
idea generation, and idea evaluation, respectively.
In design, design problem analysis for a given task is initially performed based on
induction. Then an idea as a candidate design solution is generated based on abduction.
The obtained ideas are then evaluated based on deduction using the results of design
problem analysis. The idea satisfying the evaluation becomes the design solution. If none
of the ideas satisfy the evaluation, then design reasoning is repeated.

Integration of Design
In this chapter, our past studies to integrate design are reported, and the integration of
design based on the framework for design science is discussed. In our studies on
internal-focus and external-focus design (Matsuoka (2004), Matsuoka (2008)), ED and ID
are perceived based on the framework for design science (Fig.3). ED is interpreted as
internal-focus design performed by emphasizing the internal system. ID is conducted so
that external-focus design focuses on the relationship with the external system. Thus,
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integration follows the overview of the design context from the perspective of internalfocus and external-focus design (Fig.1). Additionally, our studies, which analyzed design
characteristics (Tochizawa (2007)), compared various ED and ID studies by examining
papers published by academic societies for engineering design that mainly cover ED as
well as societies for design that mainly cover ID from the viewpoint of the multispace
design model as a framework for design theory. Our qualitative study indicates that
studies focusing on value space and meaning space are important for the former
societies, whereas those focusing on state space are predominant for the latter.
Furthermore, our studies on the multispace design model (Asanuma (2007), Nomura
(2007)) have defined evaluation items for various design analysis methods and design
generation methods from the perspective of the multispace design model. Moreover, we
have established a classification system for these methods based on the results obtained
from cluster analysis by setting evaluation items as variables. Combination matrices that
unite design analysis methods with design generation methods have been prepared, and
an idea generation support technique for the early process of design has been proposed
by integrating these matrices with the classification system. This technique has been
upgraded to an integrated design method to comprehensively support all design
processes from the beginning to the end by introducing a factor selection method and a
technique to visualize the layer structure of design as well as the relationship between
design elements using QFD(Quality Function Deployment) and ISM(Interpretive
Structural Model- ing).
This upgraded technique should realize the effects explained below via design integration
studies based on the aforementioned design science framework. First, establishing a
common basis for subdivided design has realized sharing and collaboration of design
information. Next, clarifying existing design knowledge has allowed intelligence missing in
existing studies to be extracted. These measures should advance design science and
promote design integration itself. Finally, as the integration of design is realized, initiatives
for overall design and philosophy, which have been lost, may be revived against the
current reality where subdivided design is embedded into commercial systems based on
st
economics. As the 21 century unfolds, it will be important to continue design studies
based on new viewpoints that can comprehensively address various designs and to
create new intelligence capable of solving the remaining issues.
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Conclusions
Herein current issues left by pre-21st century design as well as the design context that
led to these issues are reviewed. In addition to discussing the necessity for a framework
of design science capable of integrating each subdivided design, a framework for design
science is presented along with the multispace design model. Several examples of
integration studies for design based on design science are reported and the future vision
for studying design has been presented.
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Designer as Author Activist: A model for
engagement
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University of Minnesota

Abstract
Public discourse has long been enlivened by graphic designers who harness their creative
skills and ideas to political, social and cultural issues. Iconic examples populate the canon
of American graphic design history over the past century: designs for the Works Progress
Administration in the 1930s and ’40s, Lorriane Schneider’s 1967 poster “War Is Not
Healthy for Children and Other Living Things,” Gran Fury’s AIDS awareness campaigns
during the 1980s, and carrying the concept into the new millennium, Shepard Fairey’s recent “Obama Hope” posters.
However, historical emphasis has often been on the individual design artifact, with secondary consideration of the contextual milieu for its creation and implementation. A third consideration must be acknowledged to arrive at a more comprehensive idea of how and why
graphic designers create works outside of the typical client-designer relationship. Design
authorship suggests such a model.
Theories of design authorship, first developed in the mid-1990s, help to define a new paradigm for designers’ enlarged sense of agency. Partly enabled by technological advances
(desktop computers, printers, Postscript® software), partly by the convergence of discursive methodologies (image-making, designing, writing, publishing), and partly by the influence of avant-garde philosophies (post-modernism, post-structuralism, deconstructionism),
a more holistic breed of designer emerged.
The ‘Designer as Author Activist’ doesn’t just design the occasional protest banner – she
infuses her practice with ethical and moral concerns. As this paper will show, the history
behind this symbiosis of form, content and intent is not merely one of styles and trends, but
of a fundamental shift in design’s core.
Keywords: design authorship, graphic activism, history, politics
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“What is the relationship between form and content, particularly in political poetry?” –
Walter Benjamin
Benjamin’s question, asked in 1934 of writers, can be applied to graphic designers who
author their own messages – verbally and visually – in the service of political change and
social justice. Besides the relationship of form and content in designer-authored work,
this paper will examine designers’ motivations and intentions – why do they engage the
public with their designs, and what outcomes do they desire?
Theories of design authorship, first developed and debated in the mid-1990s (Burdick
1995 & 1996, McCarthy & de Almeida 1996, Rock 1996, Lupton 1998, Poynor 1998),
help to define a new paradigm for designers’ enlarged sense of agency. Prior to this era,
however, public discourse had long been enlivened by graphic designers and visual artists who harnessed their creative skills and ideas to political, social and cultural issues
(McQuiston 1993 & 2004). Besides a critically informed practice combining writing, designing and self-publishing, designers as authors have engaged the public through selfinitiated, rhetorically-charged, cause-related messages over much of the twentieth century and into the new millennium. (McCarthy 2010, Triggs 2009)
Historical emphasis has often been on the individual design artifact (McQuiston 1993 &
2004, Glaser and Ilic 2005), with secondary consideration of the contextual milieu for its
creation and implementation. Additional considerations must be acknowledged to arrive
at a more comprehensive idea of how and why graphic designers create works outside of
the typical client-designer relationship. (Soar 2002).
Partly enabled by technological advances (desktop computers, printers, Postscript® software), partly by the convergence of discursive methodologies (image-making, designing,
writing, publishing), and partly by the influence of avant-garde philosophies (postmodernism, post-structuralism, deconstructionism), a more holistic breed of designer
emerged as a result of design authorship’s tenets. To examine the intentions and motivations of designers who initiate their own messages, rhetorical aspects of communication
must also be considered, as “the degree of authorship in graphic design is expanded
when designers have the ability to negotiate discursive functions into carefully reexamined expressive patterns and graphic mediums.” (de Almeida 2009: 192)
Acknowledging the shifting creative and intellectual territory of graphic design, with its
attendant economic, professional and cultural implications, one can view politically engaged work as a natural outcome of the increasingly wide reach of design in everyday
life. It is understandable that progressive designers want to merge form and content into
a more holistic message of their own authorship, becoming architects of their future.
Some voices in mainstream graphic design, however, cannot conceive of design authorship’s intellectual reach, and how it might challenge, or peacefully co-exist, with conventional practice. Dmitri Seigel, in critiquing a film by artist, designer and educator Elliot
Earls, wrote:
“It no longer seems quite as audacious for a designer to make a movie. Instead it raises
questions like: Has the dominance of the “designer as author” model transformed graphic
design into a vague form of cultural production?; and, Is the allure of the legitimacy of authorship pulling design away from the defining characteristic of the profession — the designer/client relationship?” (Siegel)
That design needs a client is a common fallacy. Design needs content, and design needs
users (readers, a market, an audience, etc.), but the message content, including entrepreneurial ventures, can equally come from the designer herself.
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Design authorship can be a reaction to a perceived problem, or the proactive stance of
identifying an opportunity. (McCarthy 2001) To present examples of these approaches,
two case studies are used – the first as an example preceding awareness of designauthorship, the second, post-awareness. One embodies a linear, asynchronous communications trajectory, the other a lateral, synchronous quality; one serves primarily as monologue, the other dialogue; one espouses idealism, the other realism.
Lorraine Schneider’s 1967 print Primer (popularly referred to by its text “war is not healthy
for children and other living things”) and Shepard Fairey’s 2008 Obama Hope poster will
illustrate the model. They represent two different eras of political activism, and employ
different strategies of rhetoric, media, process and dissemination. Both are iconic works
of design authorship – for different, perhaps even opposite, reasons.
Each artifact can be identified with its designer, its author. But by applying Walter Benjamin’s ‘the author as producer’ and Roland Barthes’ ‘death of the author’ models, as well
as contemporary research into design authorship, we can see how the posters acquired
their own cultural identities separate from that of their creators, while also allowing for
intellectual attribution beyond the designer-authors.
Benjamin asserted that authors aligning their production with proletariat class struggle
would lose their autonomy, but gain a politically correct position. (Benjamin 1934) Barthes
went further by arguing that the consumption of a text by a reader signifies the demise of
the author; as a scriptor, the writer merely channels language that is interpreted by readers. (Barthes 1967) Substitute designer or artist for author and graphic image for text, and
the principles still apply.
Lorraine Schneider’s Primer, originally a four square-inch etching created for an art contest, was produced in response to the Vietnam war. The image features a coarsely rendered black flower illustration with an orange inner disk on a yellow background. The
words “war is not healthy for children and other living things” are crudely, yet planfully,
squeezed between the stem, leaves and the poster’s edge. More lettering than typography, the hand-drawn lowercase letters seem familiar and non-threatening. This naïve
graphic approach makes the image appear intentionally child-like and innocent, while the
high contrast color palette suggests urgency.
Exclusive rights of reproduction were given to the Los Angeles-based Another Mother for
Peace organization, founded in 1967, which used it for a variety of graphic purposes:
cards, buttons, stickers and posters. A Mother’s Day card campaign to members of the
US Congress helped establish Primer as an icon of the anti-war movement and led to
world-wide recognition. Primer’s message was eventually translated into twenty languages and royalties from sales earned hundreds of thousands of dollars for Another Mother
for Peace. (Silverton 1971)
A mother of four herself, Schneider was motivated by her own history of supporting progressive causes (Heller 2005) and by the growing distaste Americans had for the war
claiming their sons, brothers and fathers. Due to the success of Primer, Schneider was
invited to speak at the League of Nations in Geneva, Switzerland in 1972:
“This is a very rewarding moment for me. I never dreamed that my modest little etching
would turn into a huge banner. It is also an unusual position for me to be in because, as
you know, most artists work in contemplation and solitude. ... It is very hard to talk about
art, how one creates something, where do I begin – with my anger, my pain, my concern for
the children of Vietnam, for my own children, for all children. What could I do, what could
one person do.” (Schneider, S. 1974)
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This passage reveals Schneider’s temperament as an artist – personal expression, subjectivity and interior motivation were mobilized by her emotional response to the Vietnam
war. The amplification of her authorial voice is acknowledged: small to large, personal to
public, yearning to fulfillment, and private anguish to a politically engaged catharsis.
Besides Schneider’s appeal to a moral justification, another aspect to her indignation was
the fact that private companies were using the Primer image without permission from, or
compensation for, Another Mother for Peace. Schneider stated, “It makes me terribly angry that people are making a profit in the name of peace.” (Silverton) Perhaps this makes
an unintentional reference to the military-industrial complex dedicated to prosecuting the
war, while also foreshadowing future activists’ unease with corporate power and the
commodification of political dissent. (Frank and Weiland 1997)
The success of Primer in achieving global recognition and mobilizing women against the
war was more serendipitous than planned. It was the right image at the right time in the
right place, created by someone inexperienced with large-scale graphic endeavors. The
campaign promoting it may have been as important to its success as the icon itself. “War
is not healthy for children and other living things” was a sentiment that many could empathize with, and because it was designed by a woman and promoted by Another Mother
for Peace in an era of women’s political and social ascendency, it also contributed to the
feminist movement.
Shepard Fairey created the Obama Hope poster in 2008, an American election year; it
depicts a stylized illustration of Democratic presidential candidate Barack Obama’s face
with the word “hope” set beneath it in a bold sans serif font, all caps. (The first version
said “progress.”) The poster’s palette is a bright red with dark and light blues on a tan
background, a twist on the typical American flag tri-color – patriotic but not simplistic.
While favorably received by the Obama campaign, Fairey was not commissioned or paid
to design the original poster.
Prior to the Hope poster, Fairey had already established a reputation as a street artist
and designer of niche cultural graphics – his Obey Giant graphic campaign is ubiquitous
world-wide through a viral distribution system, where local supporters reproduce, occasionally alter, and post the design. Showing a close-cropped stylized image of prowrestler Andre the Giant’s face, with the word “obey,” the graphic campaign mocked governmental, institutional and corporate control while employing the same strategies of
global branding schemes. That most of its posting was done illegally, freely and without
central planning, is its own political statement. (Banksy 2010)
When Fairey designed the Hope poster, he was already adept at manipulating the environment graphically, at harnessing the modes and media of visual communication, and at
eliciting public responses – both positive and negative. Fairey’s obeygiant.com web site
has this tagline: “Manufacturing Quality Dissent Since 1989.” He was also highly polished
at his craft as an illustrator and graphic designer, with numerous industry awards, museum and gallery exhibitions, and speaking engagements.
The Hope poster builds on an iconographic vocabulary in art and graphic design – and in
journalism and advertising – of the heroic figure gazing towards a promising future. (Craven 2009: 646) The origins of this propagandistic look can be traced to various roots, but
an oft-referenced work is the 1967 Che Guevara poster by Irish illustrator Jim Fitzpatrick,
created the same year as Primer. An image that has transcended culture, geography,
epoch and its original meaning, the Che portrait is now a commodity of t-shirt shops
around the world. Once identified with Marxist revolutionary ideals, the icon now
represents vague notions of an assimilated counter-culture.
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Fairey’s Hope poster does not hide this influence – rather, it harnesses it. The use of flat
colors, graphic shapes translated from photographs of the subjects, similar compositions
and figure/ground proportions, and the faces’ solemn, upward-focussed expressions contribute to an obvious comparison.
Fitzpatrick’s high contrast Che image was based on the famous Guerrillero Heroico photograph by Alberto Korda, official photographer of Fidel Castro. Because Cuba didn’t
subscribe to the Berne Convention for the Protection of Literary and Artistic Works at the
time, Korda’s photograph has been widely reproduced and used as the basis for derivative works. (wikipedia.org)
The photograph that Fairey used as the basis for his image of then-candidate Obama
was made by Associated Press photographer Mannie Garcia in 2006. While the tonal
qualities of the photo have been flattened and contours of the face simplified, Obama’s
likeness is faithful to the original picture. For this reason, and the fact that Fairey did not
request permission or pay a usage fee, AP threatened to, and eventually did, sue Fairey
for copyright violation. (Garcia also sued AP, claiming he, not the media company owned
copyright to the photo; this case was dropped by Garcia, whom AP maintained shot the
picture under a ‘work for hire’ agreement.) (Delahoyde 2010)
Fairey countered the threat with his own lawsuit, claiming that his appropriation of the
image was legitimate under statutes of the Fair Use clause of the US Copyright Act,
which states these limitations of exclusive rights, hereby constituting fair usage:
“1. the purpose and character of the use, including whether such use is of a commercial
nature or is for nonprofit educational purposes;
2. the nature of the copyrighted work;
3. the amount and substantiality of the portion used in relation to the copy-righted work
as a whole; and
4. the effect of the use upon the potential market for or value of the copy-righted work.”
(Copyright Law of the US 2011: 19)
To this list, the Stanford University Libraries’ Copyright and Fair Use resource adds a fifth
factor: “Are You Good or Bad?” This invites ethical and moral consideration of the author’s intentions. As many Fair Use cases are legal grey zones, determined subjectively
by mediation or a judge and jury, it’s an important, albeit ideologically shifting, consideration.
As the Fair Use clause is meant to protect works of commentary, criticism and parody,
one must ask to what degree the Hope poster comments on, criticizes or parodies the
original photograph, or the content thereof. Because criticism and parody connote a negative approach, a conceptual degradation of the original, commentary seems the obvious
choice: Fairey’s motive is to support the election of Barack Obama as president of the
United States of America, and an enhanced, more heroic rendering of the image will help
achieve this goal. Fairey stated: “I believe with great conviction that Barack Obama
should be the next President.” (http://obeygiant.com/headlines/obama)
Walter Benjamin wrote: “What we require of the photographer is the ability to give his picture the caption that wretches it from modish commerce and gives it a revolutionary useful value. But we shall make this demand most emphatically when we – the writers – take
up photography.” (p. 230) Fairey figuratively ‘took up photography’ when he appropriated
Garcia’s picture. The ‘caption’ is the word ‘hope,’ but also Fairey’s creative process and
the poster’s larger political, economic and cultural context. “The work [Hope poster] pays
stylistic homage to past technologies of political art, pointedly emphasizing the craft of the
screened reproduction in a current state of affairs in which the dream of technological and
economic progress is no longer politically tenable.” (Cartwright and Mandiberg 2009, 174)
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Another interpretation to the notion of Fair Use ‘commentary’ can be offered. Because of
emergent issues in intellectual property, ownership, copyright, patent law, and so on –
much of it promulgated by globalism, digitization and dissemination on the World Wide
Web – Fairey’s appropriation itself may be considered an act of graphic activism, as it
takes a critical stance. He committed a small crime for the sake of the greater good; he
‘took from the rich and gave to the poor.’ This assertion is, of course, debatable on many
levels, but it’s germane to the role of the designer as author in political discourse and
public engagement.
Rather than pitting the creativity and rhetorical intentions of one artist or author against
another (Fairey versus Garcia), Fairey can be seen to act against the institutional interests of a media giant. While the Associate Press is a “not-for-profit news cooperative”
(www.ap.org) its clients are global mainstream media. One critic of copyright’s purposes
maintains that: “...copyright was never primarily about paying artists for their work, and
that far from being designed to support creators, copyright was designed by and for distributors – that is, publishers...” (questioncopyright.org/)
The case between Fairey and the Associated Press has been settled out of court, with
each side asserting its claim of righteousness. From a statement on obeygiant.com:
“The two sides have also agreed to work together going forward with the Hope image and
share the rights to make the posters and merchandise bearing the Hope image and to collaborate on a series of images that Fairey will create based on AP photographs. The parties have agreed to additional financial terms that will remain confidential.”
(http://obeygiant.com)
This compromise seems to reinforce the cliché that ‘it’s easier to get forgiveness than
permission.’
While Fairey’s authorial role was less pure, and perhaps more sophisticated – or at least
more complicated – than Schneider’s, the role of the audience complicates Hope even
further. As a work of propaganda, even if relatively benign and aspirational, Hope has
inspired its own appropriation. Numerous parodies countered the pro-Obama sentiment
of the Hope poster: Republican Sarah Palin with ‘nope,’ former president Bill Clinton with
‘grope,’ the Catholic Pope with ‘pope,’ Obama smoking with ‘dope,’ a montage of Obama
and Che with ‘viva!’ and possibly the most offensive remix, a lynched Obama with ‘rope.’
Fairey even repurposed his Hope poster for the Occupy Wall Street movement, using the
Guy Fawkes facemask common to street protesters. The Hope poster has become a dialectical device, copied by admirers and ridiculed by critics. It has entered the national
consciousness; it’s memetic.

The appropriation and reappropriation of Hope can be seen as a collective act of activist
authorship. “If we look back historically collectives tend to
emerge during periods
isis; in moments of social
upheaval and politica
often forces reappraisals of conditions of production, reevaluation of the nature of artiswork, and reconfigura
tic
and
political institutions.” (E nwezor, 2004)
A commissioned version of Hope, remixed with collage elements and configured largescale, has been acquired by the Smithsonian Museum’s National Portrait Gallery in
Washington, an institutionalization of an image born in the street. In a nod to Hope’s political, rather than its artistic merit, the director of the National Portrait Gallery Martin Sullivan said, “Shepard Fairey’s instantly recognizable image was integral to the Obama
campaign.” (www.npg.si.edu )
Affirming the notion of authorial commentary, is Marita Sturken’s observation:
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“What is potentially more dramatic about the entry of the Fairey poster into the Smithsonian collection of patriotic art is its deployment of image play that borders on irony. On
one hand, the poster is clearly an effective affirmation of the then-candidate and his message of hope and change. On the other hand, its aesthetic of referencing and image play also creates an ironic subtext. It is safe to say that the style of irony has had no history in
official American patriotic culture.” (Sturken 2009: 170)
Adding to the possibility of irony is the notion of criticality. Although he was referring to
photography’s content and context, artistic configuration and the reflective role of the
viewer, Clive Dilnot’s comments can apply to Hope: “Only in this way in fact can image be
political in the critical sense. For the critical requires that thought – a perspective, in the
political sense of the term – be inserted into the image; that the image steps back from
charm or semblance and addresses itself to what is absent in the situation with which it
engages.” (2010: 20; emphasis is original author’s)
Fairey’s Hope poster is collectable high art and populist street graphic, worshipped in
some camps and reviled in others, concurrently signified and signifier. In his essay The
Death of the Author (as Producer), John Stopford wrote, “In the age of commodity aesthetics, nothing is more urgent than a political conception that can also appeal to and
hence organize the anonymous alienation of the modern sensibility.” (p. 190) Whether or
not Hope acquires the distorted meaning and commodity status of the Che icon remains
to be seen.
Unanticipated in Benjamin’s ‘author as producer’ and Barthes’ ‘death of the author’ is the
multiplicity of authorship made possible by digital media and contemporary discursive
practices. While Schneider’s Primer was linear, monologic and embraced idealism, Fairey’s Hope is lateral, dialogic and engaged in – some might argue embroiled in – in Realpolitik. Both posters are products of their times, and both employ design authorship;
Hope, however, is emblematic of the complexity of the now-porous relationship between
author (artist, designer, photographer), idea, image, message and audience.
Schneider and Fairey made their political convictions public through activist design authorship. Their graphic forms gave voice to content that shaped popular opinion and behavior. The position that design needs to liberated “from under the thumb of content”
(Rock 2005) adheres to conventional disciplinary segregation and hierarchy. It is amoral
in a world where politics, design, ethics and morality collide.
Referring to the desired outcome of the 1967 Mother’s Day card campaign featuring Primer, Barbara Avedon wrote in 1974: “We intended to be answered to by those men in
Washington whom we paid with our tax dollars and whom we were convinced would respond the very moment they learned of our displeasure.” (Avedon) The Vietnam war
eventually ended in 1975. One can infer that Primer’s role in the peace movement helped
galvanize the political support that brought it to its end, especially among women. In
2003, at the onset of the US–Iraq war, Another Mother for Peace was revived and once
again Primer is its emblem. (BullNBear52 2007)
The outcome of the 2008 American election is known: Barack Obama was elected president. Referring to the impact of Fairey’s poster, one observer wrote: “Once representations of the candidate were no longer left exclusively to the corporate media, the Obama
brand took on its own momentum. It was a self-reinforcing dynamic of cool: no one made
a pop-art poster for Clinton or McCain.” (Friedman 2009: 346)
The Primer and Hope posters demonstrate, convincingly and over separate eras, that
designers as authors have brought about change through “a personal concern for world
problems, and an active interest in issues that have an impact on the individual, society
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and the planet as a whole. Protest and personal expression, particularly in graphic or visual form, ...[continue] to be a vibrant aspect of the new personal politics and its global
prespective.” (McQuiston 2004: 6)
Activist design authorship is greater than the sum of its parts – graphic design, writing,
image-making and self-publishing – when it is engaged in social and political change.
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Abstract
The work reported in this paper is based on a study that adopts a naturalistic qualitative
approach to the study of design expertise. The study explores the ‘designer’s talk’ as a site
for the articulation and dissemination of design expertise. Theoretical resources adopted in
the study were drawn from a model of expertise developed by Hubert Dreyfus and from a
wide body of phenomenological literature that informed this model.
The Dreyfus model is based on a practice oriented account of agency and perception that
offers a viable alternative to the cognitivist models of design expertise. The research
discussed in this paper forms part of a larger study that seeks to identify a basic unit of
analysis appropriate to working with the Dreyfus model.
Two related analytic constructs – ‘responsiveness’ and ‘affordance’ – have emerged as
central to defining this unit of analysis. ‘Affordance’ is a term coined by James J. Gibson to
draw attention to the first person experience of the way in which action possibilities are
opened up for the agent by configurations in the environment.
This paper explores the relationship between Gibson’s original concept of affordance, and
the way in which it might be developed in the light of the practice oriented accounts of
agency and action that underpin the Dreyfus model of expertise. Issues of intersubjectivity
and the practicalities of coding for individual instances of ‘responsiveness’ and
‘affordance’ are discussed with reference to data drawn from the transcripts of formal
presentations delivered by graphic designers David Carson and Stefan Sagmeister.
Keywords: design expertise, Dreyfus model of expertise, affordance, phenomenology
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Responsiveness and Affordance: the coding challenge
Despite the growing interest in ‘design thinking’ that has been generated by publications
including ‘The Art of Innovation’ (Kelley & Littman, 2001) and ‘Change By Design’ (Brown,
2009), relatively little attention has been devoted to the study of naturally occurring
practices relevant to design expertise (Goldschmidt & Badke-Schaub, 2010; Paton &
Dorst, 2010). The work reported in this paper is based on a study that adopts a
‘naturalistic’ qualitative approach. The study explores the ‘designer’s talk’ as a site for the
articulation and dissemination of design expertise (Author 2011). The ‘designer’s talk’ is a
prominent feature of formal design education, design festivals, professional conferences,
and design exhibitions. The study analyses presentations by three highly respected
graphic designers: David Carson (2003), Paula Scher (2008) and Stefan Sagmeister
(2004).
The primary data for the study consists of transcripts and video recordings of three
presentations, each sourced from the ‘TED Talks’ platform. ‘TED Talks’ is an established
internet based forum for dissemination of the work and ideas of leading creative thinkers.
The sample of presentations chosen for this study was established by focusing on a
particular field of design — graphic design. The coding of transcripts was undertaken
primarily within the qualitative data analysis software (QDAS) NVivo. The initial coding
was relatively unstructured. The researcher worked systematically through the transcripts
generating codes as new, potentially interesting phenomena emerged – this initial coding
was based on the emergent approach associated with naturalistic inquiry (Lincoln &
Guba, 1985:203; Miles & Huberman, 1994:58). Two related codes were clearly prominent
— codes that were provisionally named ‘drawn to/ working towards’ and ‘reacting
against.’ The total coverage of the codes in relation to each of the three transcripts was
64.49%, 42.69% and 53.77%. This coverage reflects the fact that all three designers
devote a considerable amount of time drawing attention to particular phenomena that
they are either drawn to, working towards, or reacting against. Phenomena discussed
include material artefacts, styles, ways of working, social dynamics and shifts in
perception.
The codes ‘drawn to/ working towards’ and ‘reacting against’ provided good coverage
across all three transcripts. They clearly warranted further investigation. The challenge for
the researcher was to identify a theoretical construct that might account for this
phenomenon and that would provide guidance for further stages of data analysis. A
number of researchers investigating design expertise have drawn on a multi-level model
of expertise developed by Hubert Dreyfus (Dorst & Reymen, 2004; Lawson & Dorst,
2009). The Dreyfus model is based on a sophisticated engagement with the work of
phenomenologists including Heidegger (Dreyfus, 1991; Dreyfus, 2005) and MerleauPonty (Dreyfus, 1993), and neurologists such as Walter Freeman (Dreyfus, 1993).
Dreyfus constructs his account of expertise from a commitment to the position that
learning is manifest in the way in which the world ‘opens up’ for us. As we gain
experience of particular situations, we refine our embodied responses so that we become
more and more adept at responding to similar situations. In the course of elaborating his
description of what it is to ‘respond to the solicitations of a situation,’ Dreyfus draws on
the terminology of ‘affordance’:
It is crucial that the agent does not merely receive input passively and then process it.
Rather, the agent is already set to respond to the solicitations of things. The agent sees
things from some perspective and sees them as affording certain actions. What the
affordances are depends on past experience with that sort of thing in that sort of situation
(Dreyfus, 1993:5).
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Working initially from theoretical resources taken from the Dreyfus account of expertise, a
basic unit for coding the transcripts was developed. The initial development of this coding
system is discussed in McLaughlin (2011).
In the course of developing the basic coding unit a number of issues emerged in relation
to the detailed coding associated with the theoretical constructs of ‘responsiveness’ and
affordance.’ Each term draws attention to similar phenomena but they complement each
other in interesting ways. Responsiveness is the more straightforward of the two terms. It
clearly describes an action that is undertaken by an agent. A particular temporal
relationship is implied where there is something ‘outside’ the agent that ‘solicits’ the agent
to act, to ‘respond.’ Responsiveness evokes a third person perspective on interactions at
play between agent and environment.
‘Affordance’ refers to a dimension of lived experience that is more difficult to keep in view.
This difficulty arises in part from the fact that the aim is to describe lived experience as it
is experienced – the term draws attention to the first person experience of a situation.
Second, the temporal and spatial distinctions between agent and environment implied by
the third person perspective collapse. The interplay between the development of the
coding unit and the coding of the transcripts represented an important opportunity to
explore the concept of ‘affordance’ in the light of both theoretical resources and the
empirical data (the TED Talks presentations). As the researcher/coder developed and
refined the coding system she moved between consideration of Gibson’s original texts on
‘affordance’; the broad literature associated with the Dreyfus model of expertise, including
phenomenological accounts of practice, perception and agency; and particular instances
of responsiveness and affordance evident in the transcripts.

Sample Data
The outcome of this investigation will be discussed with reference to sample data drawn
from two of the TED Talks presentations – a 2003 presentation delivered by David
Carson (see Table 1), and a 2004 presentation delivered by Stefan Sagmeister (see
Table 2). The sample data was chosen with a view to demonstrating how engagement
with the data is serving to clarify and extend the theoretical construct of ‘affordance.’
Space does not permit extensive consideration of samples drawn from both the
transcripts. The discussion in this paper will draw primarily on the Carson example,
making reference to the Sagmeister example only when it plays a specific role in
broadening the discussion of relevant theoretical or coding issues.
This is for a book by Metropolis. I took some photos, and
this is a billboard in Florida, and either they hadn't paid
their rent, or they didn't want to pay their rent again on
the sign, and the billboard people were too cheap to tear
the whole sign down, so they just teared out sections of
it. And I would argue that it's possibly more effective than
the original billboard in terms of getting your attention,
getting you to look over that way. And hopefully you don't
stop and buy those awful pecan things – Stuckey's.
Table 1
Sample of data from Carson (2003)

David Carson’s presentation consists primarily of commentary on a variety of visual
phenomena that he ‘notices’ in the environments in which he finds himself. Some of this
visual material has been incorporated into publications and other graphic materials that
he has designed. Figure 1, for instance, is an image of a billboard on the side of a road in
Florida. The billboard image is incomplete – sections of it are absent. In his talk Carson
speculates on the context in which this particular visual arrangement might have been
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brought about – advertisers who didn’t pay their rent, and billboard vendors who were too
cheap to tear the whole sign down (it should however be noted that the unusual
orientation of the fragments would seem to undermine this particular interpretation whilst
nevertheless serving as an indication of a degree of neglect). The resulting billboard with
its fragmented image was not designed to be noticed, it was not designed to grab
attention, and yet Carson not only notices it but sees considerable aesthetic merit in it – it
is an image that is not only included in the Ted Talks presentation but also in a spread for
the magazine Metropolis. What is going on here? Is there anything that can be said about
why the billboard grabs Carson’s attention? Is there anything here that might be relevant
to understanding the expertise of the designer and the way in which this instance of
noticing might relate to that expertise?

Figure 1. Stuckey’s billboard, Florida
Source: Carson (2003)

Sagmeister’s presentation has a very different structure – it is organised around the
theme of visuals that evoke ‘happiness.’ Sagmeister works through a number of
examples of work produced by both himself and others drawing out a distinction between
literal visualisations of happiness – people and animals smiling, sexual imagery, images
of ‘blue sky’ – and visualisations that evoke happiness by drawing on possibilities within
particular situations and environments. Sagmeister’s talk is a sustained investigation of a
particular issue that has arisen as a concern in the context of his practice. In the context
of this investigation Sagmeister discusses the work of a New York based artist who
simulates subway signage, installing his work on the subway itself. Sagmeister is drawn
to the subtlety of the work – to the fact that it sneaks up on you, to the fact that you find
yourself simply staring at the work because you’re bored, but then gain pleasure from the
recognition that the signs have actually been manipulated, that they are speaking to you
in an unexpected way (see Table 2 and Figure 2).
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Much, much more difficult is this, where the designs
actually can evoke happiness… This is a campaign done
by a young artist in New York, who calls himself True.
Everybody who has ridden the New York subway system
will be familiar with these signs? True printed his own
version of these signs… Now, the way this works in the
system is that nobody ever looks at these signs. So
you're (Laughter) you're really bored in the subway, and
you kind of stare at something. And it takes you a while
until it actually — You realize that this says something
different than what it normally says. (Laughter) I mean,
that's, at least, how it made me happy. (Laughter)
Table 2
Sample of data from Sagmeister (2004)

Figure 2. New York Subway campaign by True
Source: Sagmeister (2004)
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Focus of response/ affordance: coding for emergent
‘aspects’ of a situation
One of the most prominent characteristics of the transcripts was that they could so readily
be structured in terms of phenomena that the designers were either drawn to, or reacting
against. In the sample of data taken from Carson’s talk the focus is on a particular object
in the environment – the Stuckey’s billboard – that Carson is drawn to. The sample of
data taken from the Sagmeister talk is more complex in terms of the foci that were
generated. Five foci were generated – (conventional) signs on the New York subway, the
practice of staring when you are sitting on a subway bored, being bored on the subway in
itself, interventions made in relation to subway signage, and the act of realising that the
signage says something different than what it normally says. The application of the
coding unit to each sample of data is illustrated in Tables 3 and 4.
The term ‘affordance’ was developed to underline Gibson’s proposition that the moving
animal or agent is able to extract particular configurations of qualities of the environment,
and that these relatively stable configurations (‘persisting layouts’) are perceived in terms
of what they are able to ‘offer’ or ‘provide’ to the animal or agent (Gibson, 1979:127;
Goldstein, 1981:192).
The ‘Focus of response/affordance’ component of this coding system broadly
corresponds to a ‘layout’ in the ‘environment’ in the context of Gibson’s account of active,
direct perception.
Different layouts afford different behaviors for different animals and different mechanical
encounters. The human species in some cultures has the habit of sitting as distinguished
from kneeling or squatting. If a surface of support with the four properties [nearly
horizontal, nearly flat, sufficiently extended relative to the size of the animal, and rigid
relative to the weight of the animal] is also knee-high above the ground, it affords sitting
on. (Gibson, 1979: 128)
Here Gibson describes objects that afford ‘sitting on’ in terms of a set of properties –
nearly horizontal, nearly flat, sufficiently extended relative to the size of the animal, rigid
relative to the weight of the animal and knee-high above the ground. The way in which we
interpret this move has serious implications for the way in which we understand the
phenomenon that Gibson is exploring.
On the one hand, there are those who suggest that Gibson holds a position where the
world is furnished with objects and features of objects. This implies that affordances are
first and foremost constituted by configurations of objects and features of objects in the
environment (Ingold, 2011:78; Norman, 1999:41). On the other hand, there are those who
maintain that Gibson makes reference to configurations of objects and properties not
because he believes that we explicitly identify these properties in the process of
perceiving the affordance (the sit-on-ability) of an aspect of the environment, but because
he is trying to make a point about the holistic nature of affordances – that the agent or
animal typically picks up on a holistic configuration of qualities in the environment as they
relate to a particular behaviour, rather than picking out individual qualities and then
assembling them into a meaningful whole (Dohn, 2009:161-162; Michael & Still,
1992:876-877,883-884).
Dreyfus clearly subscribes to the later position. Dreyfus is working out of a
phenomenological tradition that was heavily influenced by Gestalt theories of perception.
A central observation associated with Gestalt theory is that when figures emerge, they
emerge holistically from a ground. Dreyfus takes care to speak in terms of ‘aspects’ of
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things, or ‘aspects’ of environments – rather than objects and properties (Dreyfus,
1991:78). An aspect emerges from a prior perception of a whole and is dependent on the
specifics of a particular situation, whereas the term ‘property’ suggests an independent
quality that precedes any particular situation, and that precedes a whole.
Focus of response/
affordance:

Stuckey’s billboard, Florida

Description/ indication
of affordance:

Opens up as … a focus of attention, being worthy of
attention
Opens up as … an indication of breakdown in financial
arrangement between advertisers and billboard people
Opens up as … an indication of the ‘cheapness’/ neglect
of billboard people
Opens up as … a source of comparison
Opens up as … linked to a problematic/undesirable
product (Stuckey’s)

Evidence for affordance:

This is for a book by Metropolis. I took some photos, and
this is a billboard in Florida, and either they hadn't paid
their rent, or they didn't want to pay their rent again on
the sign, and the billboard people were too cheap to tear
the whole sign down, so they just teared out sections of
it. And I would argue that it's possibly more effective than
the original billboard in terms of getting your attention,
getting you to look over that way. And hopefully you don't
stop and buy those awful pecan things – Stuckey's.

Disposition of response/
affordance:

Positive
Table 3
Coding of sample of data from Carson (2003)

Focus of response/
affordance:

Signs on New York subway

Description/ indication
of affordance:

Opens up as … as something that no one pays attention
to — just part of the background environment.

Evidence for affordance:

Everybody who has ridden the New York subway system
will be familiar with these signs? … the way this works in
the system is that nobody ever looks at these signs. So
you're (Laughter) you're really bored in the subway, and
you kind of stare at something.

Disposition of response/
affordance:

Neutral

Focus of response/
affordance:

the practice of staring when you are sitting on a subway
bored

Description/ indication
of affordance:

Opens up as … a social practice, a potential opportunity
to intervene.

Evidence for affordance:

you're really bored in the subway, and you kind of stare
at something.

Disposition of response/
affordance:

Seemingly (potentially) positive
Table 4

Coding of sample of data from Sagmeister (2004).
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Focus of response/
affordance:

being bored on the subway

Description/ indication
of affordance:

Opens up as … a way of being, a state that people don’t
find very fulfilling

Evidence for affordance:

you're really bored in the subway

Disposition of response/
affordance:

Negative

Focus of response/
affordance:

Interventions made in relation to subway signage

Description/ indication
of affordance:

Opens up as … a source of humour
Opens up as … an unexpected play on our day to day
expectations
Opens up as …a call to be considerate, positive, human
Opens up as …caring in tone

Evidence for affordance:

This is a campaign done by a young artist in New York,
who calls himself True.
…You realize that this says something different than
what it normally says. (Laughter)

Disposition of response/
affordance:

Positive

Focus of response/
affordance:

realising that the signage says something different than
what it normally says.

Description/ indication
of affordance:

Opens up as … a way of being, an enjoyable state where
your day to day expectations are flaunted

Evidence for affordance:

And it takes you a while until it actually — You realize
that this says something different than what it normally
says. (Laughter) I mean, that's, at least, how it made me
happy. (Laughter)

Disposition of response/
affordance:

Positive
Table 4 (continued)

Coding of sample of data from Sagmeister (2004).

While Gibson’s statements on the matter are sometimes ambiguous he clearly subscribes
to the view that a holistic unity emerges relative to the bodies and the activities of the
agent:
Note that the four properties listed …are not just abstract physical properties. They have
unity relative to the posture and behavior of the animal being considered. (Gibson,
1979:127-128)
It should also be noted that Gibson explicitly acknowledges the work of Gestalt theorists
as central to the development of his concept of affordance (Gibson, 1979:138). Whether
the ambiguity of some of his statements reflects genuine prevarication on the issue or
simply the paucity of language available in our culture for clearly articulating the
difference between the two positions is not clear. A key advantage of a holistic emergent
account of ‘aspects’ or ‘things’ emerging from a situation, over a position that is
committed to pre-existing ‘objects with properties’ is that it seems to correspond well to
the emergent nature of those aspects of situations that feature so prominently in the
designers’ talks.
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As the coding system was refined, a decision was made to build in a reference to both
‘responsiveness’ and ‘affordance’ when referring to an aspect of the situation that opened
up action possibilities for the agent. The title of the field – ‘Focus of response/ affordance’
– reflects the fact that it was useful for the coder to explore the transcripts from both
perspectives. The third person perspective allowed the coder to adopt a theoretical
position, treating aspects of the situation as provisional ‘entities’ – this was a useful
position to adopt in the initial stages of coding, where the task confronting the coder was
to identify relevant foci and to identify sections of the transcripts that pertained to
particular foci. The third person perspective, is not however, adequate to the task of
preserving the distinctiveness of the way in which the designer’s found themselves
oriented towards aspects of a situation – this was best accomplished by coding in terms
of first person perspectives.
One final point should be made in relation to the way in which Gibson’s original concept
has been adapted in the light of this data. While some of the foci clearly correspond to
physical configurations in an environment – the Stuckey’s billboard, the signage on the
subway; others refer back to the agent themselves in some way: to patterns of activity –
the practice of staring when you are sitting on a subway bored; or to a way of being –
being bored on the subway, realising that the signage says something different than what
it normally says. Relevant aspects of the situation should not be limited to aspects of the
environment proper but should extend to the full range of phenomena that can figure as
having some level of significance in the ongoing projects and activities of an agent.

We Are What We Do: an intersubjective practice oriented
account of the agent
While Gibson is clear about the fact that the environment provides the material conditions
that make the emergence of particular affordances possible, he explicitly acknowledges
that an affordance is dependent on both the environment and the agent:
Different layouts afford different behaviors for different animals and different mechanical
encounters Gibson, 1979: 128).
It also seems that for Gibson the perception of a particular configuration within the
environment as ‘sit-on-able’ is culturally dependent – the affordance will show up only for
those familiar with the practice of sitting:
The human species in some cultures has the habit of sitting as distinguished from kneeling
or squatting (Gibson, op cit.).
Furthermore, the perception of the configuration as ‘sit-on-able’ is dependent on the
physical capabilities of the agent concerned. A particular configuration that affords sitting
for the adult may not afford sitting for the child:
Knee-high for a child is not the same as knee-high for an adult, so the affordance is relative
to the size of the individual. But if a surface is horizontal, flat, extended, rigid, and kneehigh relative to a perceiver, it can in fact be sat upon (Gibson, op cit.).
The perception that a particular layout in the environment affords sitting, then, is tied to
the availability of particular physical configurations in the environment, behaviours that
the agent is familiar with; and the physical capabilities of the agent. Further, Gibson
appears to subscribe to the view that we acquire the ability to perceive affordances
through active embodied engagement with physical configurations in the environment:
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The child begins…by perceiving the affordance of things for her, for her own personal
behavior. She walks and sits and grasps relative to her own legs and body and hands.
(Gibson, 1979:141)
It should be immediately apparent to those familiar with the practice oriented accounts of
human agency developed by phenomenologists and sociologists including Merleau-Ponty
(2002), Heidegger (Dreyfus, 1991; Heidegger, 1962), and Schatzki (2001) that Gibson’s
commitment to a behavior based model of active perception is consistent with that body
of work. It should be equally apparent that Gibson is merely scratching the surface when
it comes to understanding the contribution that the agent makes to the perception of an
affordance.
Practice oriented accounts of agency locate the basis of our social, cultural and
perceptual life in shared practices typically operating in the background of awareness.
Practices are normative yet adaptive forms of activity consisting of interconnected bodily
actions; patterns of thought, uses of materials, things and technologies; moods, feelings
and orientations. Practices are our embodied engaged dealings with the world. Practices
are to a large extent performed – agents come to know the world through practice, use,
and movement. Practices are thus potentially open to observation. Practices incorporate
particular ways of understanding the world (Reckwitz, 2002: 253). We are always already
oriented and acting in the world. The world is real and we access it directly, but it always
opens up from a particular orientation – this view of our relationship to reality may be
described as ‘perspectival realism’ (Wachterhauser, 1994).
Agents are both carriers and are carried by practices. The affordances that open up for
the agent are in large part shaped by previous practice.
Readers familiar with Carson’s work are likely to perceive an immediate affinity between
this billboard image and earlier bodies of work produced by the designer (Carson &
Blackwell, 1996). The ‘incompleteness’ of the billboard results in an image that resonates
with the radical cropping, the visual experimentation with the limits of materials and
production techniques, and the informal, challenging layouts of practitioners working out
of the New Wave tradition associated with Wolfgang Weingart, including Carson himself.
A practice oriented account of noticing would suggest that Carson’s previous practice
shapes his ongoing engagement with the world – it tunes him into his environment in
particular ways. The fact that the billboard he is driving past in Florida has a visual affinity
with work that he has spent many hours himself physically producing, no doubt influences
the opening up of that billboard as a focus of his attention. Carson also has a background
in sociology – could this be influencing his interest in the billboard? Throughout his talk
Carson speculates on the way in which the material objects and environments that he
presents might play out in relation to social practices. It is evident that Carson is
constantly picking up cues in the environment that suggest interesting or problematic
social possibilities.
There is an important point to be drawn out here. Practices are intersubjective, we both
take over and are taken over by practices. Practices are enacted, they are often
observable, and they can be progressively taken up by others. Practice oriented accounts
of agency are not haunted by the spectre of radical subjectivity associated with so many
other models of human agency (Bernstein, 1983). The agent is not an isolated mind that
must somehow find a way of aligning his or her mental representations with what the
world really is, and what others really ‘think.’ Rather the agent is someone who from the
first moment of their existence has been inducted into particular ways of doing, and who
has by degrees taken over those practices. The agent is directly connected to the world
and others through his or her ongoing interactions with them. The agent constructs their
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sense of who they themselves are in the context of ongoing relations with the world and
others (Dreyfus, 1991).
Just as Carson is readily able to speculate on the social dynamics that have led to the
Stuckey’s billboard being left in an incomplete state, so the researcher interested in
design expertise can look to intersubjective practices rather than inner mental processes
as the principal influence on the way in which the design expert perceives the world. In
this case the researcher can look to phenomena such as the extensive body of Carson’s
visual work, to understandings of the process of practitioners that Carson has worked
with or been influenced by, and to the way in which he talks about his work more
generally, in order to make sense of the fact that this particular billboard opens up for him
as an artefact worthy of his attention.

Indicating Affordance: drawing attention to the ways in
which aspects of a situation open up for an agent
In an early paper on touch, Gibson (1962) sets up an experiment where cookie cutters in
a variety of shapes were pressed into the hands of ‘agents.’ The agents could not see the
cookie cutter – they were hidden from view by a curtain. The experiment was designed to
compare the accuracy of passive, static perception with a passive, moving form of
perception. In one series of trials the cookie cutters were pressed into the palm of the
agent in a static position, in the other the cookie cutters were pressed into the hand and
continually rotated clockwise or counter clockwise. The accuracy with which the shapes
were identified was 49% and 72% respectively. In another experiment, where the agents
were allowed to actively explore the shape of the cookie cutters with their fingertips, the
accuracy of identification rose to 95%.
For Gibson, this experiment revealed the powerful role that the object (and by extension
the environment) plays in perception. Perception corresponds ‘to the form of the object’
rather than ‘the form of the stimulus’ – the particular configuration of receptors stimulated
on the skin. Perception arises from direct engagement with objects in the world. It should
not be thought of as a matter of processing stimulus data in order to generate ‘inner’
representations.
Further, ‘a clear unchanging perception arises when the flow of sense impressions
changes the most’ (Gibson, 1962:11). Perception is enhanced by active exploration. This
outcome makes a good deal of intuitive sense. In our day-to-day experience we typically
feel as though we know something better if we can move through it, or around it, if we
can grasp it in a variety of possible ways, using a range of bodily capacities.
While some accounts of practice focus on the normative and the routine (Reckwitz,
2002), those accounts of practice that are informed by detailed investigations of bodily
action invariably stress the improvisational character of our practices (Dreyfus, 1999;
Merleau-Ponty, 2002; Todes, 2001). We are constantly adapting our actions to the
environmental conditions around us – every step we take entails the recalibration of body
and world. We must constantly adjust our bodies to the particular conditions that we
encounter. We are constantly orienting and reorienting ourselves in relation to the
prevailing conditions.
The taken for granted nature of the continuous, improvisational, micro-adjustments
involved in common activities such as walking, reveals the background character of much
of our engagement with the world. It is only in situations where we fail to cope with, say,
the surface that we are walking on, or the shoes that we are wearing, that we might
become explicitly aware of the need to adjust our stance in relation to the affordances
opened up by the particularities of the ground.
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Our day to day engagement with equipment such as hammers (Heidegger, 1962: 92), or
environments such as lecture theatres (Heidegger, 1982:163), is characterized not by
explicit awareness of the hammer as affording hammering or of the seats in the lecture
theatre as affording sitting, but by the fact that we simply make use of the equipment/
environment – we handle it, we make our way around in it – and this typically all happens
without being explicitly aware of so doing. We simply go about the business of fixing a
window, or attending a lecture. It is only in situations where the transparent functioning of
equipment is interrupted – if it is unavailable, broken, or not performing as we expect it to
perform – that we start to notice it as ‘a thing,’ and to notice that we are relying on the
affordances made possible by that particular sort of thing.
In normal everyday coping with the world, if we notice anything about the way in which
we are drawn into a situation, it is most likely to be something quite general about the
way in which we find ourselves oriented towards the situation. In the case of Gibson’s
touch experiment, the agent might find that they feel a point, or a curve, or have come to
recognize the shape of the object as a star or a circle. They might become aware that
they recognize that the object is made out of metal or wood, that it feels cold or hard.
They are much less likely to be explicitly aware of the fact that their fingers are being
drawn into certain actions as they explore the object.
This throws up an interesting coding challenge. The value of the construct of an
affordance is that it articulates a first person perspective on the action possibilities that
open up for the agent. The difficulty for the coder is that under most circumstances these
action possibilities open up in the background. The agent is not explicitly aware of them.
Consider Carson’s response to the billboard. From the data available in the transcripts it
was possible to identify a number of ways in which the billboard ‘opened up’ for Carson
(see Table 5). In some instances this coding refers fairly directly to the action possibilities
that are solicited by the billboard – for example, the possibility of comparing the billboard
as it now appears (partly torn down) with the billboard in its original form. In others the
coding refers to a much more general orientation – for example, a holistic sense of
relevance (‘being worthy of attention’) – an orientation that is the result of having already
been drawn into action possibilities opened up by the situation.
Description/ indication
of affordance:

Opens up as … a focus of attention, being worthy of
attention
Opens up as …an indication of breakdown in financial
arrangement between advertisers and billboard people
Opens up as … an indication of the ‘cheapness’/ neglect
of billboard people
Opens up as … a source of comparison
Opens up as … linked to a problematic/undesirable
product (Stuckey’s)
Table 5

Coding of ‘Description/Indication of Affordance’ from Table 3

In determining how to code for the range of data presented in the transcripts, a number of
options were considered as to how to deal with both the data that made direct reference
to the action possibilities solicited by the focus; and that which revealed only a more
general orientation towards that focus.
The decision to refer to a general orientation as an ‘Indication of affordance’ is significant.
It reflects the practice oriented view of agency that has been described in this paper.
Referring to these more general orientations as indicators of affordance, serves to remind
the coder that these orientations are not mere ‘inner’ phenomena, about which nothing
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more can be said, but orientations made possible by the action capabilities of the agent.
As such they ultimately relate back to practices that are lived in the world.
The decision to collapse the data pertaining to both affordances proper and more general
orientations by creating a combined ‘Description/ indication of affordance’ field was
pragmatic. Coding the data based on the prompt ‘Opens up as…’ provided sufficient
flexibility to efficiently code interpretations that were close to the data. Attempts to code
explicitly for ‘action possibilities’ (‘Opens up as affording…’) resulted in distortions of
language and the imposition of interpretations that could not be adequately sustained by
the data.

Closing Remarks
The Dreyfus model of expertise is based on a practice oriented account of agency and
perception that offers a viable alternative to cognitivist models currently so prevalent in
empirical investigations of design expertise. The research discussed in this paper forms
part of a larger study that seeks to identify a basic unit of analysis appropriate to working
with the Dreyfus model.
One of the challenges of working with the Dreyfus model has been to find language that
is adequate to the task of preserving the practice oriented account of agency and
perception that lies at the heart of this model. In the course of developing this language, it
became necessary to revisit the theoretical construct of an ‘affordance,’ a construct that
has some currency in design literature but which is often interpreted through the lens of
the work of Donald Norman, a body of work that is inherently committed to the view that
the world is furnished with objects and features of objects – perception is primarily a
matter of responding to the possibilities for action afforded by the objects and features of
the environment. On this view, an affordance consists of configurations of objects and
features that afford (make possible) particular actions to agents in general. Affordances
exist in the environment independent of the actions of any particular agent. Affordances
are properties of the world.
This view of affordance stands in sharp contrast to the way in which Dreyfus uses the
term. According to practice oriented accounts of action and agency we engage with the
world primarily through use. Under certain circumstances we can read the world in terms
of objects and features but this is not our most basic way of engaging with the world. On
this view affordance refers to the way in which an aspect of the world opens up in the
background of experience – a particular configuration in the environment opens up as siton-able without us necessarily (or even typically) having to be aware of particular features
of that configuration. We simply have a background holistic sense that allows us to move
into a lecture theatre, say, and take up an emergent configuration in the environment as a
seat without necessarily being explicitly aware that this is what we are doing.
Practice oriented accounts of action and agency, hold that affordances are dependent on
the interplay between agent and environment. Affordances should not be construed as
preexisting configurations in the environment (although they do depend on particular
configurations being available in an environment in order for us to press into the
possibilities for action made possible by those configurations). An affordance refers to the
way in which the world actually opens up for an agent when engaged in particular
projects and activities. The projects and activities of the agent work in concert with the
environment to shape the way in which the environment opens up for that agent.
Given that there is ongoing debate about the nature of ‘affordance’ in the design
literature, what is the value in making use of this terminology in the context of developing
a unit of analysis for coding transcripts of designer’s talk? First, the term ‘affordance’
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seems to be the only term of any currency that refers to the first person experience of the
way in which the world opens up for us in the context of our ongoing engagement with the
world. Second, there is general acceptance that the term was coined by James J.
Gibson. Gibson’s original texts provide a useful starting point for a consideration of
relevant phenomena. Third the literature that has developed with a view to drawing out
possibilities opened up by the construct, should provide a useful point of reference when
articulating differences between the various ontological positions that researchers have
taken up in researching design expertise and design activity more generally.
The coding unit described in this paper is proving a useful tool for structuring the
information available in transcripts of designer’s talks. Clustering the data in terms of the
‘Focus of response/affordance’ and preserving the first person perspective by coding to
the ‘Opens up as…’ construct is paving the way for important insights relevant to design
expertise to emerge. The Dreyfus model of expertise coupled with Dreyfus’ extensive
body of writing is a rich theoretical resource. The process of coding has involved a
constant process of moving back and forth between the data and theoretical
considerations.
The concept of ‘affordance’ remains central to the study. Structuring of the data with a
view to linking that data back to intersubjective practices, enhances the capacity of the
researcher to reflect upon and interpret the data. Maintaining the first person perspective
at key stages of the coding process is serving to sensitise the researcher to the nuances
of the ways in which understandings of design practice are being disseminated through
the talks.
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Abstract
This paper attempts at understanding the core issues plaguing neonatal healthcare
amongst the urban sector in India, the approach taken to understand these issues and the
implications of the approach. It points out the opportunity for design interventions at
various junctures. An attempt has been made to go deeper into the practical problems
being faced by the various stakeholders - Mother and family (father, mother-in-law, and
maternal members), Doctor and support staff (nurses, attendants), Public health
officer/NGO and support staff (aanganvadi and community level health workers), and Baby
products shopkeepers.
The research takes into account the demographic breakup, socio-economic and cultural
environments and emotional needs of the stakeholders. Extensive field visits, qualitative
interviews in naturalistic environments, contextual inquiries and innovative analytics post
that have led to strong insights that point to interesting design directions. Video, photo and
audio documentation was done to rebuild the scenarios during the analysis phase. The
entire research was converged and distilled into 2 point of views that suggest a definitive
direction in solving the problems in neonatal healthcare with design intervention through
product, service and technology intervention.
Keywords: Neonatal healthcare, design research, action research, low birth weight
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Introduction
More than 20 million low-birth-weight (LBW) babies are born every year, mostly in
developing nations, with around 8 million in India (“Low birth weight”, 2004). The LBW
babies are not able to regulate their own body temperature and need external means to
stay warm, medically known as hypothermia. UNICEF (2004:1) claims that: ‘LBW is
closely associated with foetal and neonatal mortality and morbidity, inhibited growth and
cognitive development, and chronic diseases later in life.’ Many of these babies could be
saved with an incubator or radiant warmer, but currently available incubators and radiant
warmers are expensive and its treatment is not affordable by everyone. Embrace website
(2010) states that: ‘Traditional incubators cost up to $20,000.’

Research Methodology
The research methodology comprised of field visits, qualitative interviews in naturalistic
environments, contextual inquiries and innovative analytics. This led to insights that point
to interesting design directions. Initial hypothesis were formed and they were cross
verified with the observations and insights from the field visits. Across various
demographics the following were carried out:


12 parent/family interviews at hospitals, nursing homes and slums



8 doctor interviews at hospitals and nursing homes



11 hospitals and nursing homes visited (duration of each visit varied from 3 to 10
hours per visit)



10 low-birth-weight (LBW) baby cases encountered and analyzed

Ten user case studies were formed from the 10 LBW baby cases encountered across the
various demographics.

Stakeholder identification
Stakeholders spread out across the neonatal healthcare eco-system were identified as:
1. Mother and family (father, mother-in-law, maternal members)
2. Doctor and support staff (nurses, attendants)
3. Public health officer, NGOs and support staff (aanganvadi and community workers)
4. Baby products shopkeepers

Demographic breakup
Contextual inquiries with stakeholders were done across the following demographics
based on income levels:
1. High end (those who can afford the best private hospitals medical facilities)
2. Middle end (those who can afford middle range private hospitals and medical facilities)
3. Low end (those who can afford only government hospitals and medical facilities)

Initial hypothesis
The hypothesis formed from pilot visits revolve around the following points:
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Financial impact (government and the private medical sector, stores selling new
born baby’s products, strain on parents/family)



Notions of warming and medical equipment used for LBW baby amongst doctors
and parents



Reasons for early and normal discharge of LBW baby for doctors and parents.
Issues surrounding weight gain of the baby



Degree of instructions being followed by parents post the discharge of LBW baby



Mother’s confidence and resources to handle LBW baby at home post discharge

Considering the various hypotheses, the observations and insights revolving around
doctors and parents across the various demographics were plotted in tables.

Field visits
Field visits were carried out at hospitals, nursing homes, slums, homes, chawls,
aanganvaadis and government offices to develop an understanding of the scenario
beyond the obvious and visible. A questionnaire was formed after re-iterations and was
covered in the form of having conversations with the stakeholders. Video, audio and
photographic documentation of the field visits was done.

Current scenario deduced from findings
High end private hospitals charge anywhere between INR 5,000 to INR 25,000 per day to
keep the baby in a Neonatal Intensive Care Unit (NICU) which has incubators and radiant
warmers. Middle end nursing homes charge anywhere between INR 1000 to INR 4000
per day to keep the baby in an incubator/radiant warmer (there is no NICU). Though
government hospitals charge just a minimal fee of around INR 550 once for entry into
NICU, they are extremely crunched on resources and sometimes they place 3 to 4 babies
in a radiant warmer where only 1 is to be kept. The duration of keeping the LBW baby
also decreases to a few hours per baby. There are many premature babies that never
make it to the hospital. Desperate methods to take care of these vulnerable babies
include placing them under 100 watt bulbs, wrapping hot water bottles around their
bodies, using hair dryers and placing them near ovens. Doctors across demographics say
that these solutions are unsafe and cause many infants to die. If given simple and proper
medical treatment, many would not only survive, but grow and thrive.

Key findings and Insights
The key findings and insights derived from the field visits were categorized according to
initial hypothesis.

1. Financial Impact and Resources Available
Figures in this section are approximate and have been deduced from field visits to
hospitals and clinics. Actual rate cards and hospital record books were checked, reconfirmation was done by calling the hospital, head neonatologists were interviewed and
opinion of the nurses and medical staff was taken on site. Shopkeepers/pharmacists
were interviewed for the cost price of the medicines and artifacts:


Number of LBW babies admitted to the NICU of the district government hospital
in Bangalore, per month: 600 (minimum)



Number of radiant warmers available in the district government hospital: 16



Number of incubators available in the district government hospital: None
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Number of LBW babies admitted in the NICUs of all high end private hospitals in
Bangalore, per month: 60



Number of radiant warmers available per private hospital: 10



Number of incubators available per private hospital: 3
Financial impact: Government hospitals versus Private hospitals/clinics

Topic

Government Hospital

Private Hospital/Clinic

Admission charges

INR 550

INR 1000 to 15000

Per day NICU charge

None

INR 1000 to 20000

OPD/Regular checkup

INR 10 for three visits

INR 200 to 1000 per visit

Bribe

INR 2000 to INR 3000

No instance registered

Medicines cost per day

Around INR 500

INR 1000 to 5000

Cost of Mother’s room per day None

INR 1000 to INR 15000
Table 1

Following table compares the cost of new born products being sold by low end stores
which includes the street vendors outside government hospitals and the high end
branded stores like ‘Mommy&Me’, ‘JustBorn’ and others.
Cost of new born products by high end and low end stores

Product name

Low end shop

High end shop

Baby sleeping bag

INR 70 to 120

INR 600 to 1000

Baby wrap

INR 70 to 110

INR 300 to 1000

Diapers

INR 40 (pack of 5)

Not sold

Baby vest

INR 5

INR 100

2 socks + cap + sweater pack

INR 40

INR 400

Baby powder + soap + oil pack

INR 30

INR 300 to 500

Table 5

This difference in financial affordability plays a major role in decision making criterion for
many parents, as will be highlighted further ahead. The sheer number of LBW babies
admitted in the NICU of a government hospital and the mismatch with the amount of
facilities available there, point towards a major issue in dealing with the health of the
babies visiting the government hospitals. More than the absolute numbers, an attempt
has been made to highlight the disparity between the private and government health
sectors in terms of neonatal healthcare. It points towards opportunity in design
intervention in terms of a service model involving a medical product that can be rented to
parents on low cost to keep the LBW baby warm till it waits for its turn to be incubated.

2. Notions of Warming
Problem identified: The neonatologists have fixed medical notions about the warming
environment required for the LBW baby, but their actions inconsistent with the precautions they state. Following is the compiled list of insights derived from the contextual
inquiries and environmental study at government and private hospitals at Bangalore. It is
in the form of question and answers to get a better idea of the context.
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What the neonatologists say? (Government and Private Hospitals)


−

36 to 37 degree Celsius temperature range is crucial for LBW baby. It needs to
be kept warm with precision.
What does the neonatologist do? (Government and Private Hospitals)


−

Usually the nurses are delegated the responsibility of giving instructions.
Parents don’t get precise instructions on keeping the baby warm. They are told
things like, ‘use multiple layers of cloth’, ‘hand touch to measure temperature’.
It leaves scope for confusion and ambiguity.
Parents understanding of the matter. (Government and Private Hospitals)


−

There is loss of information while conveying it to the parents and they end up
with ambiguous notions of keeping the child warm.
Hypothesis on why doctors behave differently then what they say? (Government
Hospitals)


−

Doctor’s do care for the patients. It’s just that they have become despondent
and emotionally overwhelmed by the sheer numbers, and the infrastructural
difficulties.

3. Early Discharge
Problem identified: When an LBW baby weighing less than around 2 kg is discharged by
an NICU then it is said to be an early discharge. It can be dangerous because the baby
weighing less than 2 kg is still critically LBW and needs to be kept under medical
observation. The doctor’s reasons for giving an early discharge and the parents’
responses to it on the hospital premises have been compared and contrasted across the
demographics. Post that the comparative study of doctor and parent’s responses to a
normal discharge have also been presented. Categorization into low, medium and high
has been done according to the fees/money charged by the hospital/clinic/nursing home
and the associated medical costs borne by the parents.
Low = Low end hospitals/nursing homes (government sector)
Medium = Medium end hospitals/nursing homes (private sector)
High = High end hospitals/nursing homes (private sector)
Comparing reasons for Early Discharge: Doctor versus Parents responses

Response by

Low

Medium

High

- Distance from home
- Lack of support structure
- Financial problems
- Baby will get well faster at home

Doctor
- Lack of awareness
- Lack of resources
- Distance from home

- Financial crunch
- Baby will get well faster at home
- Elderly experience at home is enough

Parent
- Lack of awareness
Table 2
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Comparing reasons for Normal Discharge: Doctor versus Parents responses

Response by

Low

Medium

High

- Breast feeding started
- Lack of support structure
- No infection/illness
Doctor

- Satisfactory weight gain
(1.4 to 2 kg)
- Mother is
confident

- Palleda feed is on
- Doctor advised
- No infection/illness
Parent
- Lack of awareness

- Mother is
confident
- Satisfactory
weight gain

Table 3

4. Degree of Instructions Being Followed by Parents
This section compares and contrasts between the degree of instructions being followed
by parents at low end government hospitals and at high end private hospitals.
Who usually visits a government hospital? How do they react to doctors
instructions?



Low income group people (monthly income of less than INR 10,000) who are
mostly semi-literate (can partially read, but not write) visit. They have no
access to alternate channels of information apart from visiting a hospital. For
them to reach a government hospital having an NICU is a big task. On an
average, the baby is kept for a period ranging from a few hours to 3 days in the
NICU. The doctors word is ‘GODs’ word for the parents. They follow it blindly.
Doctors use simple means to communicate the instructions (example: writing
‘pampers diaper’ on a chit of paper, which the parent goes and gives to the
pharmacist). The doctors focus on only 1 or 2 important instructions and
promote them strongly. Example: Mothers are promoted to breast feed the
baby every 2-3 hours. They are recommended to buy the INR 100-200 baby
bag to keep the baby warm; the baby bag which is available with the street
vendors and shopkeepers around the hospitals has become an aspiration.
Kangaroo Mother Care (KMC) is promoted.

−

Who usually visits private hospital/nursing homes/clinics? How do they react to
doctors instructions?


−
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Middle and high income group parents (monthly income of around INR 15,000
and above) visit. They have access to alternate channels of information
regarding healthcare and are well educated. On an average the baby is kept
for 15 to 20 days in an NICU. Breast feeding by mother is encouraged and the
parents are given instructions on how to handle the baby a few days prior to
the baby’s discharge. There is a training session for mothers for a few days
prior to discharge to help train them on how to handle the baby when back at
home. The parents are sometimes overindulging and don’t consider the
doctor’s instructions as the final word. They want to take multiple opinions and
do some research themselves. Many times the parents force for early
discharge.

Design Research in Neonatal Healthcare in Urban India
Instructions given by Doctor when the baby is discharged from an NICU

Instructions by

Low

Medium

High

- Breast feed the baby every 2 to 3 hours
- Baby should pass urine around 6 to 8 times a day
- Keep baby warm using multiple layers of cotton clothes
- Maintain hygiene (clothes, surroundings, diapers)
- Check baby for vomiting, breathing rate, lethargy, rashes
- Check temperature (thermometer, hand touch)
- Regular KMC: Kangaroo Mother Care
- Come back for regular check ups
- Use room heater to keep child warm

Doctor

- Check baby for
bleeding in conjunctiva,
vagina, skull and breast
enlargement

- Oiling for baby
(post 2 to 2.5 kg)
- Printed material
given (instruction
brochures,
reports)
- 24*7 help line
for parents

Table 4

5. Scenario at NICU
This section compares and contrasts the environment and the parents’ conditions at a
NICU at low end government hospital and high end private hospital.
Government Hospital: Transporting the LBW baby to the NICU is parents’ responsibility.
Once the baby is admitted, mothers wait in the hospital corridors and breast feed the
baby every 2-3 hours while sitting in the corridors. No one is allowed in the NICU
premises, not even the mother. There is no added charge per day for the mother to stay
back in the hospital. But, the father/other relatives if any usually sleep in the hospital
corridor as there is no provision for them to stay in the hospital and they can’t afford to go
back home and come back to the hospital as they usually live far from the hospital.
Average time spent by an LBW baby in NICU: few hours to 3 days. LBW Babies admitted
per month: 500 to 600. Ratio of Nurse:Baby = 1:5 and ratio of Doctor:Baby = 1:7.
Private Hospital: Specialized ambulance is used for transporting the LBW baby by the
hospital. Mother’s go home after delivery and then come a few days prior to the baby’s
discharge. There is an additional charge of INR 1000 (medium end) to INR 15000 (high
end) per day for the mother to stay. Both the parents are allowed in the NICU (they are
sanitized and need to wear special hospital clothes). Average time spent by an LBW baby
in the NICU: 15 to 20 days. LBW Babies admitted per month: 10 to 15. Ratio of
Nurse:Baby = 1:1 and ratio of Doctor:Baby = 1:3.

6. Mother’s confidence and resources at home post LBW baby’s
discharge
This section compares the parents and doctor’s perception of mother’s confidence and
available resources at home post the LBW baby’s discharge form the hospital.
Doctor’s perceptions: They feel that regardless of financial status, everyone has basic
resources to keep baby warm. Mother is trained by the doctors and hospital staff at high
end private hospitals from the day the baby is admitted. There are doubt clearing and
confidence building sessions for parents at the high end private hospitals. Private
hospitals usually have a 24 hour call line dedicated to receive stress calls from the
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mothers regarding handling the baby at home. All the hospitals are open for visit 24
hours. Doctors feel that the mother’s become stressed after a few weeks due to the
pressure of handling the LBW baby at home. At low end government hospitals, doctors
feel that due to illiteracy the mother might face issues in implementing instructions and
hence develop a lack of confidence.
Parents’ perceptions: Parents across demographics believe that the mother is not
confident to take care of the LBW baby at home. They feel that there is not much training
being given to the mother and have hope that maybe the doctors and hospital staff will
train the mother in the last 2 days or 5 to 6 hours prior to discharge. Low income group
parents feel they will need to buy many resources to take care of the LBW baby at home.

Analysis
The insights, observations, key findings, photo and video documentation (total of 5 GB)
were initially categorized in the form of tables, question and answers under various
sections as mentioned above. Two new analytical frameworks specific to this research
were then evolved to relate to the empathy of the mothers and doctors. They are ‘Stress
Mapping’ and ‘Confidence Mapping’. The spikes in the graphs suggest interesting
directions for design intervention. Other analytical tool used was the established ‘Point of
View’ method based on the ‘User-Need-Insight’ framework. Also, to aid in better
understanding of the overall situation, 10 specific user case studies were developed
based on the 10 LBW baby cases encountered during field visits.

Stress Mapping
Stress and relief (considered as opposites of each other) levels have been plotted on the
Y-axis on a 6 point scale. The positive 3 points represent stress and the negative 3 points
represent the relief levels. This graph has been made in order to get a better
understanding of the empathy and mental scenarios of the two major stakeholders - the
Mother and the Doctor. The X-axis is represented by the chronological time line of an
LBW baby’s post-delivery events. By plotting their stress and relief points across the
space of this graph, one gets a better understanding of the situation they would be in
when they take crucial decisions pertaining to LBW baby and Mother’s health.

Figure 1 Stress Mapping Graph

1196

Conference Proceedings

Design Research in Neonatal Healthcare in Urban India

Confidence Mapping
Confidence and anxiety (considered as opposites of each other in the given context)
levels have been plotted on the Y-axis on a 6 point scale. The positive 3 points represent
confidence and the negative 3 points represent the anxiety levels. The X-axis is
represented by ante-natal and post-natal phases during an LBW baby’s birth. This graph
has been made in order to assert the empathy and confidence level of the Mother in
handling the various situations during ante-natal and post-natal healthcare. This gives a
much broader and clearer understanding of the mindset of the mother when she is taking
crucial decisions regarding the health of her LBW baby.

Figure 2 Confidence Mapping Graph

Initial Point of Views
‘Point of View’ (PoV) hypotheses are based on the ‘User-Need-Insight’ framework. They
give a better understanding of the context specific needs of the 2 major stakeholders –
doctors and parents across various demographics. Each POV points to an opportunity for
design intervention to improve the situation. The initial iteration is as follows:
PoV 1


−

User: Well respected and highly proficient doctor at a high-end NICU

−

Need: Feels frustrated and helpless in his ability to address patient noncompliance with instructions and lack of follow-up after discharge

−

Insight: Financial crunch, distance from home, keeping the baby at home are
major reasons for non-compliance

−

Design opportunity: A service design approach involving mobile phone based
healthcare and tele-medicine to address the issue of follow-up after discharge.
PoV 2


−

User: Highly educated, well qualified and experienced doctor at high end
hospital
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−

Need: Doctors need an unambiguous, concise and reassuring way of
communicating to mothers that they can take care of the baby at home by
following simple instructions

−

Insight: Parents don’t have access to much information on the topic, following
instructions regularly becomes stressful for them

−

Design opportunity: Communication design involving illustrated and simple
instruction sheet in vernacular language on keeping the LBW baby warm at
home to be handed out to parents during discharge, e-copy emailed to them
and voice message recordings of instructions sent on parents mobile
PoV 3


−

User: Illiterate, quick to act on advice, poor father

−

Need: Awareness and guidance to get treatment for his LBW baby

−

Insight: In spite of being illiterate and in a financial crunch, he rushed the baby
and his family overnight to a ‘bigger’ hospital on a local doctor’s advice

−

Design opportunity: Communication design for an awareness program through
information broadcasting portals at local clinics, nursing homes and slums
PoV 4


−

User: Confident and educated middle class father

−

Need: Financial support/low expense solution and better instructions on how to
handle the baby post discharge

−

Insight: Though being educated and having access to alternate sources of
information, they still didn’t know about radiant warmer/incubator or about
keeping the baby at 36-37 degree Celsius (the baby was in NICU for 27 days),
they are low on information regarding the issues related to the health of the
LBW baby. They believe baby will get well fast at home with mother by its side

−

Design opportunity: Service design approach to develop a rental model for a
low cost medical device to keep baby warm at home
PoV 5


−

User: Inexperienced doctor, pursuing a degree in Master of Pediatrics,
handling over-utilized NICU facilities at low end government hospital

−

Need: To avoid cross infections and monitor multiple babies with crunched
resources as one radiant warmer is shared between 2 to 3 babies

−

Insight: Body parts of baby touch broken parts of the warmers as the space
meant for one baby is being used for 3 babies, only one baby can be
monitored at a time

−

Design opportunity: Design for a low cost healthcare product that can act as a
transition point to keep babies warm till they await their turn in radiant warmer
PoV 6


−
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User: Overworked staff (experienced nurses and inexperienced doctors) who
counsel parents at overcrowded NICU of a low end government hospital
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−

Need: To give clear and easy to implement instructions to the mother and the
family members on child care requirements post discharge

−

Insight: The doctors and nurses have to communicate important child care
requirements to parents regardless of them being illiterate and speaking
various languages. Miscommunication could be high risk for the health of the
baby as follow up by parents is rare due to distance and financial constraints

−

Design opportunity: Communication design in the form of an illustrated
information sheet and an information dissemination portal at the hospital

Outcome of the Research
The entire research was converged and distilled into 2 definitive design directions which
point towards a product/technology intervention enveloped within a service design model
to solve the problems plaguing neonatal healthcare in urban India.
The demographic and empathy based considerations for the parents, which were evolved
from the research have been captured in the table below. This, along with the key
insights/findings section and analysis section listed above, forms the basis of the final two
design directions on two distinct demographics.
Demographic and empathy based considerations for parents

Topics

Low income group

Monthly income

Below INR 5,000

Middle income group

Divided into 2 groups:
1. Between INR 3000 to
INR 5000
Between INR 5,000 to
2. Less than INR 3000 INR 30,000
Attitude

- Make do with
minimum facilities and
resources
- Doctor is ‘God’

Profession
Construction workers,
Daily wage laborers,
House maids
Aspirations

2 good meals per day,
Bed/cot in house, TV,
More housing space,
Reaching a government
hospital for medical
treatment
People earning less
than INR 3000 per
month face the issue of
getting even a single
good meal per day

High income group

Greater than INR
30,000 per month

- Confident
- Struggle to get more
information
Not being considered.
- Quick to act on advice
Reasons of nonService sector
consideration:
employees, Bank
officers, Call center
- They can afford all
employees, Drivers,
the facilities available
House maids
at the high end
hospitals, they have
alternate sources of
information
- The high end NICU
has got enough
warmers/incubators,
nurses and doctors

Family car, Shopping
from high end malls,
Medical treatment in
- 24*7 support from
middle/high end private highly experienced
hospitals
NICU staff

Table 6
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Design direction 1
Focus group: Low income group parents (monthly income less than INR 5,000)
Premises of approach: Preventive, curative and awareness based
Design direction: Strained, malnourished and uneducated families have been struggling
to keep the pregnant mother and the new born healthy. Though Government hospitals
are the best options for them; in most cases finances and lack of awareness keeps them
away from the Neonatal Intensive Care Unit (NICU) ward, prescribed nutritive food and
medicines. It points towards a re-look into the matter with a more holistic approach.

Design direction 2
Focus group: Middle income group parents (monthly income INR 5,000 to INR 30,000)
Premises of approach: Curative and awareness based
Design direction: Insecure new mothers, who are confident to take new steps, need a
long term affordable solution that takes care of all the basic needs of a low-birth-weight
(LBW) baby’s health along with well planned, systematic follow up sessions with the
doctors to decrease her stress.
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Abstract
Although service design has been widely recognized as a holistic approach, the methods of
service prototyping tend to focus on specific parts of services instead of the entire service
experience. The SINCO (Service Innovation Corner) project, started at the University of
Lapland in 2009, recognized this problem and began to develop an environment for holistic
service prototyping where building a prototype in a “rough and ready” manner, but
utilizing quick and agile methods, would be easy and collaborative.
In this paper we outline the benefits of the service design process, especially from the
service prototyping point of view. We also introduce the SINCO prototyping laboratory
concept, and present the related service prototyping elements, methods and tools. During
the development of SINCO, several cases were performed for clients and in this paper we
present three of them in order to uncover how service prototyping methods and the SINCO
laboratory were used in different phases of the service design process and how this also
facilitated design thinking.
Keywords: service design, service prototyping, design thinking, prototyping laboratory
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1. Introduction
Service design is a new field of design investigation where the vocabulary and paradigm
are still developing. First, the paper looks at the connection between service design
process and design thinking and then it discusses possibilities of prototyping in service
design. The main focus of the paper is in representing the elements and methods of
SINCO service prototyping laboratory and how these can benefit service development in
different business cases. In our opinion service design process and our laboratory
concept together provide a tool for realizing design thinking especially in multi-disciplinary
teams. Conclusion offers brief insights and lessons learnt.
Research data was collected during the SINCO (Service Innovation Corner) project,
whose main goal was to build a prototyping lab for service and interaction design at the
University of Lapland. SINCO is a laboratory concept consisting of an environment and a
set of tools dedicated to service prototyping. In this paper we look at three business
cases through which we studied service prototyping methods, the usage of the SINCO
laboratory and the role of the service design process in development in action.

2. The Service Design Process as a Design Thinking Tool
Service design is establishing itself as a method for developing services and service
businesses (Miettinen, 2011). Service design process has characteristics from both
iterative design process goals (Gould & Lewis, 1985) and Human Centered Design (ISO
9241-210, 2010). In service design there is an iterative cycle of design, test and measure,
and redesign. The Human Centered Design process model can be applied to involve
problem framing, information gathering and interpretation, solution ideation, development
and evaluation in developing an existing service or in designing a new service solution.
Human-centered design thinking captures unexpected insights and produces innovative
solutions that more precisely reflect what consumers want (Brown, 2008).
Service design connects the areas of cultural, social and human interaction. The use of
different design methods, design research, design thinking and various visualization
techniques link different stakeholders’ views during the service design process. Van
Oosterom (2009) proposes a five-phase service design process that consists of
discovering; conceptualizing; designing; building; and implementing. This is similar to
both Engine’s (2009) three phases: identify; build; and measure and Mager’s (2009) fourphase process: discovery; creation; reality check; and implementation. Service design
process is starting to find its form and a variety of different process models can be found
in the service design literature and on companies’ websites (Mager, 2009; Van Oosterom,
2009; Moritz, 2005).
The different process models vary according to the number of steps or the accuracy and
the aspect identified in the phases. The identification and discovery phase is about
understanding the service context and the users, as well as the business environment of
the client. The building, conceptualizing and creation phase is about visualizing, cocreation, participatory design and prototyping. The main aim in comparing service
concepts is to find out what the profitability of the service would be and if the created
services would be valuable to customers. The implementation phase, incorporating the IT
process, development and training, is also often included in the process (Mager, 2009;
Van Oosterom, 2009).
Design thinking, as an integral part of service design, has an ability to create concepts,
solutions and future service experiences that are usable and desirable for users and
efficient and distinctive for service providers. Designers work as coordinators between all
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the stakeholders in service development projects. According to Brown (2008), thinking
like a designer can transform the way services, processes or even strategies are
developed in companies. The characteristics of a good design thinker are: empathy,
integrative thinking, optimism, experimentalism and collaboration.
User involvement in the design process is essential. The users’ role may vary from
proactive participation, where users contribute to solving and framing design challenges,
to an inactive role where designers interpret user data without direct engagement with the
user community (Keinonen, 2009). When the customer and the end-user participate in
the design process, new ideas, service needs and different ways of utilizing technology
are encountered. Service design process and methods and can help in innovating
customer-orientated service concepts (Miettinen, 2011).
The service design process uses generative, formative and predictive methods (Fulton
Suri, 2008). It has the implicit idea of innovation and it can use several methods for
concretizing new offerings or innovations even in the same development process. Design
thinking uses the designer’s sensibility and methods to match people’s needs with what is
technologically feasible and what a viable business strategy can convert into customer
value and market opportunity (Brown, 2008). Designers’ tools and the service design
process emphasize empathy for the users, creativity, visual thinking and co-design.
Lockwood (2010) defines design thinking as a human-centered innovation process that
emphasizes observation, collaboration, fast learning, visualization of ideas, rapid concept
prototyping, and concurrent business analysis, which ultimately influences innovation and
business strategy. Design thinking also involves consumers, designers, and business
people in an integrative process, which can be applied to products, services, or even
business designs. Service design definitely offers a tool to design thinking and further
service prototyping can benefit both concepts and business strategy development.
Furthermore, Lockwood (2010) emphasizes the role of visualization and hands-on
experimentation, and creating quick prototypes, which are made simple enough to get
usable feedback as an integral part of design thinking. Prototyping can provide a way for
a dialogue to take place. These same elements are the core of the service design
process. Service prototyping has the same focus as the purpose of prototypes in the
design thinking process: “to make intangible become tangible”, using various ways of
visualization: concept sketches, rough physical prototypes, stories, role playing,
storyboards or any form of visualization.
Services, just as interactions, are ongoing processes and activities where the user is part
of creating value. Service design and interaction design benefit from each other; digital
interaction design has utilized and adapted ethnographic methods and some of the
theoretical frameworks used in interaction design, such as Activity Theory, can support
the design of services (Holmlid, 2009).
Interaction design focuses on user-centered design and in service design humancentered design is in focus (Holmlid & Evenson, 2007). In service design, instead of
focusing merely on customers, it is important to come together with different stakeholders
and co-create value with them. These kinds of processes are clearly linked to cooperative
design and participatory design literature (Holmlid, 2009).

3. Prototyping as an Approach to Designing a Service
Service design, as a multi-disciplinary field, has adopted working traditions from several
fields. A variety of methods and tools derive from ethnographic research, marketing,
industrial design, business and management (Tassi, 2009). In the service design
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process, prototyping most clearly represents an activity stemming from (industrial) design.
However, the immaterial nature of services, for example their simultaneous production
and consumption and heterogeneous production quality, has called for new ways to
concretize and illustrate new service concepts (Winhall, 2011). At the same time, many
innovating practices and working principles (such as “the Ideo way”) emphasize
approaches such as “quick and dirty” prototyping, “failing often and early”, “thinking with
hands” and “serious play” (Kelley & Littman, 2001; Brown, 2008). Moreover, the reality of
new service development in companies – the competitive situation of the business, timeto-market demands, the unpredictability of customer needs and the business future - set
continuous challenges in terms of the speed and agility of the design process.
Our research and development work on service prototyping falls into two different areas:
the first area considers how service prototyping can add value at various stages in the
service design process to elicit customer insight and help communicate and evaluate new
service concepts; the second area focuses on the development of agile technologies
used to prototype servicescapes, touchpoints, service moments and paths quickly and
iteratively. The use of design methods and agile technological solutions enables the rapid
creation of different service environments and interfaces digitally. Experience mock-ups
can be tested, saved and developed further during the concept design phase.
Technologies also help create contexts for understanding radical innovation
opportunities.
The use of agile technologies also builds a bridge between interaction design and service
design. Interaction design encounters service design in business innovation, egovernment, and a whole range of other settings. There is a range of service settings in
which interactive artifacts are used to perform services, and a set of business innovation
strategies combining process innovation and interactive technology. In the meeting
between these the service perspective becomes a challenge to interaction design, and
technology usage becomes a challenge to service design. Interaction design focuses on
the design of the interactive artifact, while service design focus on the design of the
service that the interactive artifact is a part of (Holmlid, 2007).
Just as it is in other design practices, prototyping is one of the core methods in service
design. The main purpose of prototyping is to concretize an idea (Fulton Suri, 2008).
Prototypes should represent product, technological and social interactions (Kurvinen,
2007). They can quickly and cost-effectively communicate a service proposition and
prompt questions on the technical feasibility, consumer desirability, and business viability
(Samalionis, 2009).
The goal of a prototype is not to complete the design. It is to learn about the strengths
and weaknesses of the idea and to identify new directions. (Brown, 2008) Service
designers find service prototyping central to their work because it is collaborative, makes
services visible and helps to communicate service concept suggestions (Blomkvist,
2011). Prototyping enables collaborative work with stakeholders when designing product
service systems and multi-channel services. Stakeholders’ participation helps to figure
out ways of realizing ideas already at the concept design phase.
The aspects discussed above, together with the nature of the service designer’s role as a
coordinator between all the stakeholders, have lead developing the holistic service
prototyping laboratory concept and a hands-on working culture. The SINCO prototyping
laboratory introduced in the next chapter works in the areas of interaction design and
service design and increases the understanding of how they interact and contribute to
service development.
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4. Service Innovation Corner (SINCO) - a Prototyping
Laboratory Concept
SINCO is a laboratory concept consisting of an environment and set of tools suitable for
service prototyping and interaction design; it is a facility for service design practice. As an
environment, the laboratory could be classified as a mixture of a showroom, theater, craft
workshop and a modern meeting room. Culturally, it is a place where you are “allowed”
and enabled to do whatever is needed to concretize and test experiences. Whereas
traditional mockup workshops used, for example, in industrial design focus on building
individual tangible artifacts, SINCO offers tools for concretizing holistic user experiences
and scenarios. This is analogous to the design thinking principle: “try thinking verbs not
nouns” (Kelley & Littman, 2001).
In SINCO service prototypes can be quickly built, evaluated and developed. Being
strongly based on digital prototyping material, such as photos, videos and recorded
sounds, the prototypes are quick and easy to develop and vary. This is ideal for hands-on
service development, where new ideas are generated while testing existing prototypes,
and also supports the co-creational culture of service design, where anyone can build on
the ideas of others. The main parts of the SINCO prototyping environment are presented
in figure 1.

Figure 1. Overview of SINCO service prototyping laboratory

Functionally, the SINCO laboratory can be conceptualized under the following five terms:
Servicescape Simulation; Service Stage; Digital Touchpoint Toolkit; Rough Mock-up
Crafting; and Teamwork & Documentation Tools. We think none of these in itself is a new
implementation - neither in terms of the technology used, nor the prototyping methods or
aspects they are facilitating - but together they compose an inclusive laboratory concept
for prototyping experiences and supporting design thinking through action.

4.1

Servicescape Simulation

We propose the term Servicescape Simulation to refer to the digitally created service
scenes used in experience prototyping. By changing the imagery view, and the lighting

1206

Conference Proceedings

Satu MIETTINEN, Simo RONTTI, Essi KUURE and Antti LINDSTRÖM

and sounds of the service scenes, the desired location of a service moment can be
brought to the service prototype in a matter of minutes and saved for later sessions. A
sequence of service scenes can be used as an experiential script by which customer
journeys may be prototyped. As the set-up for servicescape simulation, we ended up
using a pair of large background projection screens perpendicular to each other to
provide the background scenery and enable partial, yet immersive spatiality.
Loudspeakers are placed behind the screens to provide sounds that seem to emanate
from the landscape. Multi-color spotlights help create the desired ambience (e.g., “blue
dusk”).
Servicescape Simulation works as a platform for generating ideas and designing service
touchpoints related to the service scenes of the customer journey. Concretizing the
environment, where a service takes place, helps the participants to get perspective into
the service being prototyped. By empathizing different stakeholder roles in prototyping,
designers, customers or end-users can look at a service through different lenses.
Although the imagery is a very central part of the simulation, we have found sounds —
even simple, suggestive, looping ones— relevant to immerse the actor into the service
moment. PowerPoint™, or similar software, is used to control background images,
videos, sounds, and transitions, which simultaneously helps with building an entire
service path. Software also enables interaction between the people prototyping and the
servicescape simulation; for instance, a queue number change presented as a blinking
image and a sound clip for the prototyping customer sitting in a waiting room. Content for
simulation is easily available from various internet media libraries, or can be gathered
with digital recording devices.

4.2

Service Stage

The Service Stage is the place dedicated to acting out scenarios and experiencing the
servicescape simulation. The stage itself has a strong analogy to a theater stage, which
allows acting, whether you should empathize with a situation presented with a
servicescape simulation or take the role of another user. Role-playing has been
recognized as a very powerful method for observing and discovering aspects and
elements in the service prototype (Buchenau & Fulton Suri, 2000). We found a service
stage with role accessories and prop building blocks to be an encouraging area, even for
people with no prior experience of role-playing.
While servicescape simulation with images and sounds effectively activates the user’s
schema concerning the situation at hand, the service stage allows the supplementing of
the virtual content with concrete spatial elements and interactions needed for prototyping
the service. Rough and unfinished tangible mock-up elements support the idea of the
service stage as an informal place, where wild ideas can be played out as incomplete
experimentation is encouraged. This is important, especially in the early phases of the
design process.
During later iterations, or when exploring specific technological opportunities and
experiences, the digital prototyping accessories and content become more relevant.
Digitally prototyped ideas, illustrated, for example, by analogous YouTube videos or
existing user interfaces on the Internet, can be quickly composed on the servicescape
simulation or presented separately among the tangible sets on the stage.

4.3

Digital Touchpoint Toolkit

The Digital Touchpoint Toolkit is a set of handheld devices used to prototype ideas with
digital content. The Toolkit includes portable video projectors; small speakers; mobile
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devices such as an iPad™; cameras; a large touchscreen; and a variety of accessories to
mix and use the equipment in a versatile way.
The aim of prototyping with these technologies varies depending on the case and design
process phase. At the front end of the process, a typical use is to explore technological
opportunities or to reach the realistic “taste” and feeling of a new idea. In many cases, the
“taste” is also achieved with an analogous exemplar (see, for example, Blomkvist, 2011).
We have found this type of prototyping important, especially with sounds that are difficult
to paper-prototype. Various alternative versions of touchpoints can also be quickly
presented digitally within the entire service prototype. For example, in an interior-designfocused service design project, a sequence of different table cloth designs were projected
onto the table surface while the test users were able to evaluate and compare the effect
of each on the dining experience.
The digital toolkit is used in the early phase to transfer the quickly made paper prototypes
to the right medium; for example with a web camera onto the screen of a user’s mobile
device. In later iteration cycles and for communicating the design solutions to the client,
interactive user interfaces can be prepared and tested separately or as a part of the
whole prototype.

4.4

Rough Mock-up Crafting

A more traditional, but essential part of SINCO includes facilities for building mock-ups
and “quick and dirty” experimentations. Mock-ups are images, models or dummies that
illustrate or explain an idea (Moritz, 2005). Mock-up elements in service prototypes
enable better realization of the service scene’s physical aspects, such as desks, counters
or booths that play an essential role in the service. The idea of using mock-ups in service
prototypes is to concretize features of elements from real service situations. They don’t
need to be exact copies of elements they represent; mock-ups are meant to help
evaluate hidden limitations, as well as the possibilities of a service’s physical elements.
A mock-up can be crafted using various methods and materials. Mock-ups can be made
by paper-prototyping, using hot glue and foam materials, or combining existing artifacts
and physical props. However, a quicker way to mock-up a vending machine can be
achieved through bodystorming, which is a performance and improvisation method for
taking the role of both the people and the things involved in services (Burns, Dishman,
Johnson & Verplank, 1995). Building the very first idea mock-up is meant to be quick and
its aim is roughly to represent a part of the features of the actual service. Depending on
the role of the mock-up, its representation level can be visual; behavioral; functional; or
any combination of these (Buchenau & Fulton Suri, 2000). If, during the prototyping, the
need arises for a better mock-up in order to evaluate the prototype more precisely, a
more detailed version of the mock-up can then be produced for following iterative
prototyping rounds.

4.5 Teamwork and Documentation Tools
In design thinking principles, collaboration is vital throughout the entire process. Service
design and service prototyping in particular are carried out in teams. Communication is
essential between the prototyping team and the client, but also between the members of
the interdisciplinary project team. Qualitative user study phases and information design
are central activities in design calling for facilities supporting easy information
visualization, sharing and documentation. The service design process takes place in
smaller groups, and therefore constant documentation is necessary throughout the
design process. For the SINCO service prototyping laboratory, teamwork and
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documentation tools assist this part of the process enabling quick toggling between
experience prototyping on the service stage and documenting the findings and ideas.
Digital documentation is optimal for storing, editing, sharing and analyzing the
documented materials; therefore the majority of the documentation tools are digital.
These tools include interactive whiteboards and a range of video and still cameras.
Alongside the digital documentation formats, some of the documented material is still in
physical form, such as cardboard and foam objects that have been created to concretize
certain elements of the prototype. Therefore SINCO has a storage system, where all the
separate projects have dedicated space to keep their unfinished materials safe between
teamwork sessions.

5. Three case studies
SINCO laboratory’s hands-on experience with service prototyping has come to include
the client company’s R&D staff more deeply in their service development. As a result,
proposed customer experiences and service journeys make evaluating and innovating
new solutions more concrete. Including the company’s staff in the service prototyping
through enacting, analyzing or developing service journeys, has given them the means to
evaluate the service experience from the user’s point of view rather than from the
outsider’s perspective.
Three service prototyping case studies with different companies: Lapin Kansa (local daily
newspaper), Ranua Zoo (wildlife park in Lapland) and KL-Kopio (digital printing company)
were used as research data. The cases were carried out between 2009 and 2011. They
were part of courses for industrial design students and documented by them with
visualizations, pictures, videos and reports. These three case studies, introduced in this
chapter, will uncover how service prototyping methods and the SINCO laboratory were
used in different phases of the service design process and how this also enhanced
design thinking in the companies.

5.1. Case Lapin Kansa

Figure 2. Prototyping the customer journey of a grocery store simulated at SINCO

In a student project for Lapin Kansa (a newspaper company in northern Finland), the aim
was to develop the idea of newspaper subscriptions being sold as a concrete package in
grocery stores. At the beginning, the customer journey of a store was photographed and
illustrated as a servicescape at the SINCO laboratory. This worked as a platform for
experience prototyping during the entire project. In the first phase, the student team
deepened their customer insight by empathizing with the process of buying groceries and
analyzing typical customer behavioral patterns. Various design challenges were identified
and examined, such as where to place the sales stand to attract people for impulse
buying and what could be the concrete thing to be sold. Several interaction design issues
were also examined and solved through iterative prototyping, such as how to register the
customer information with as few steps as possible and how to instruct a new customer in
registering.
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Interaction design appeared to play a key role in various service concepts. For instance,
a customizable personal delivery calendar was found as a valuable add-on for a USB
stick based subscription package concept. From the early user studies to the final
concept, testing different levels of interaction design prototypes was continuously
integrated into the holistic experience prototyping performed at SINCO laboratory.
The prototyping based service design process also helped the client company to shift
from a product-oriented idea (package to be sold) to thinking about opportunities from the
holistic shopping experience. In the follow-up student project this wider out-of-the-box
thinking together with the continuous role-playing with the servicescape simulation of the
customer journey lead to a subscription kiosk concept idea. In this concept the user
interface design and iterative prototyping appeared as a crucial point to enable a quick
and easy purchase in a food store as impulse buy. The digital touchpoint toolkit
equipment enabled quick experimentations of, for example, an “attention screen” showing
daily news or timely campaigns using existing web content as well as quick paper and
digital screen mock-ups.
While the service prototypes performed at SINCO worked as tangible experimentations
for the design team they also enabled the concretization of the user point of view as an
experiential walk-through for the client company representatives. We found it important to
take the client company members along the experience prototypes in some of the
stakeholders’ roles. It helps the service providing company to better understand the
design challenges and new ideas, as well as enabling them to participate in improving
ideas rather than following passively alongside.

5.2. Case Ranua Zoo

Figure 3. Designing a tourist experience with service prototyping methods

Ranua Zoo is a wildlife park located in Ranua and it is one of the leading tourist
attractions in Finnish Lapland. A SINCO-based student project was conducted with the
company, in which the aim was to create a new fascinating service concept for visiting
tourist families during the Christmas season.
During the first phase of the project, participating students visited the Ranua Zoo,
interviewed employees and took the tour around the wildlife park with other visitors.
Students experienced the service environment themselves, but also took notes of other
people’s actions during the tour. Lots of material was gathered for ideation in the form of
videos, photos and notes. Ranua Zoo representatives also gathered ideas in a workshop
before the project, which they shared with the students to aid their ideation.
After the visit, the students started to generate ideas for the new service, and build an
experience prototype of it for testing and evaluating. The idea of combining storytelling to
this challenging environment to create a fairy tale-like experience was recognized as a
new kind of service opportunity for this otherwise strongly traditional service. Not only was
the customer journey of the visit in the wildlife park defined, but also interactions between
customers and “the story” before and after visiting Ranua Zoo. For instance, the phases
taking place in customers’ home before the trip to Finland had even started were
connected to the storyline through related marketing material and web content.
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During the development process, the versions of the experience prototype served as a
platform for developing the concept, but also as a communication tool to discuss with the
subcontractors and other stakeholders who played crucial part in producing the new
service concept. This also helped Ranua Zoo management to understand the benefits of
design thinking and prototyping in creating new service concepts.
The finalized experience prototype of the service concept was presented to Ranua Zoo
representatives. After their positive feedback and approval, the concept was further
developed with graphic and textile and clothing students of the University of Lapland.
Service Stage also had a role in prototyping different design concepts for the restaurant
environment in Ranua Zoo. Students used techniques like digital image projection on
table surfaces and servicescape images that were modified to match with different
settings. This gave a more concrete way to evaluate different options before proceeding
to build physical prototypes of the elements for the service concept.

5.3. Case KL-Kopio
The image part with relationship ID rId17 was not found in the file.

Figure 4. Prototyping digital printing services with role-play

While the SINCO facilities can help in developing novel concepts as experience
prototypes of different future storylines, we have also found service prototyping a
valuable tool for improving already existing and running services. In a student project for
the digital printing company KL-Kopio, the focus was on developing the company’s
existing service. While the service in its present form was running at the company’s
premises, the students were able to test, record and analyze the current service as a
prototype at the SINCO laboratory.
The service prototype made it possible for the students to generate ideas and test them
out by themselves, thus developing the ideas through iterative phases. Without any
worries of disturbing existing business processes, the students were able to test even
wilder ideas. The first prototype was a quickly made, rough representation of the service
environment, but the iterative cycles better specified the needs for changes, and so the
physical fidelity of the prototype was increased during the process.
Part of the service was also developing user interaction with digital devices incorporated
into a service concept. Students also developed mock-ups for the user interface, which
would be an essential part of a digital printing service. Requirements for user interaction,
in both the digital user interface as well as physical aspects, were recognized though
prototyping. Role-playing helped the students and the company representative to change
their mindset to watch the service process from a customer perspective.
It was also noticed during the project, that when a company representative participated in
the development and prototyping process, his resistance to change from the early stages
of the project was transformed into participative co-creation. This was also important,
when aspects of an enhanced service were ramped up into production at the company’s
premises. Prototyping helped company representative to also see the downsides of their
current customer services space. Along with the new service concept, the company also
gained knowledge about service design methods and tools for prototyping, as well as a
better understanding of customer service situations holistically.
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Through our cases we have found service prototyping to be a useful activity for
developing, evaluating and communicating ideas and emerging service concepts. It helps
with concretizing immaterial ideas, and facilitates both user-centric thinking and out-ofbox ideation of the participating stakeholders, including the design team, company staff,
their subcontractors and end-users. A customer journey walk-through augmented with
Servicescape Simulation can also awake the entrepreneur to see the undesirable status
quo of the customer experience.
We have recognized a need for more suitable software for prototyping, which could be
used for controlling the digital aspects of the simulation, comprehending the service
process and gathering the results of ideation simultaneously. Now this kind of service
prototyping software is under development in collaboration between the University of
Lapland and Rovaniemi University of Applied Sciences, and its first version is expected to
be released during 2012.
The framework for a service prototyping lab is ready alongside the first built physical
environment of it, but we are still continuing the development, investigation and
experimentation of the methods, tools and ways of working to increase the knowledge
around service prototyping. Regardless of the extensive amount of action research
around this topic, it still calls for evidencing through in-depth academic research, both
qualitatively and quantitatively.
The common view and practice on how the methods and processes of service design
should be used for service prototyping is still lacking, yet a wide range of experimentation
can be seen to be going on in this area (Blomkvist & Holmlid, 2010). The SINCO
laboratory with both its physical facilities and working principles is an attempt to be an
approachable method for both academic and business teams to realize design thinking in
practice. It aims to provide a rough but sufficient multi-sensual reference to the authentic
environment where the service takes place and where the participants of prototyping can
sense the service experience and bring out ideas and suggestions to improve the service,
that otherwise might have been left uncovered.
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Abstract
There is a difference in the way designers and engineers usually look and
think about designing a prototype. The designers are taught to have more
open ended approach, whereas the engineers are more strict about the
specifications and syntax. This creates a communication gap in the way the
prototyping is approached. In order to improve the communication and to
augment joint design capabilities between industrial designers and
engineers, a set of cards and a way of using them was developed. It relies on
the well explored use of flowcharts, which for some reason have not been
used extensively. This paper is about a tool for interaction design,
understood by both designers and engineers. Selection of past projects were
analysed, ideas from analysis taken into practice, resulting in an idea of a
tool in the form of cards. It was further developed during the successive
prototyping courses.
Keywords: prototyping, communication tool, flowcards
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Introduction
Working in multidisciplinary teams has become more emphasized
with the advent of electronic and software prototyping platforms intended
for non-engineers, such as Arduino or Processing. They seem to aim at
creating playground where traditional industrial designer and engineer
could benefit from working together, and to have a common language to
speak about prototyping.
In order to teach the students the ways of prototyping, we developed the
interactive prototyping course (IP08, 2009), at the University of Art and
Design. During the nine weeks that the course lasts, the students go
through the equivalent of a small prototyping project. They start by doing a
background research on a given subject followed by a user research. This
supplies the information for the concepting phase, which ends by
presenting three concepts, one of which is then implemented during the
next phase. Most of the time is spent on building a working prototype,
which is in the end tested by users. The complexity of the final prototype
depends on various factors, such as the amount of time for
implementation, reliance on existing systems, experience of the students
etc., but the default assumption is that students have no background
knowledge, and have to begin construction and software development
from a scratch. Regardless of that, the packed schedule of the course
leaves very little room for anything else than doing just the necessary
electronics and programming work. On the other hand, the course is
sometimes used as a testbed for new design research ideas.
During the spring 2007 the first IP course was held, with no general topic,
but successful enough to have some of the prototypes taken into research
and to further develop the course. The course was focused a bit more for
the 2008, where the topic was communicating within the car, mainly
between the backseat and the front. In the spring 2009 we focused on the
idea of cooking together, which could be understood e.g. from a service
design point of view or as a product development process. For the 2010,
the topic was honest signals that people send, which was very abstract
compared to previous topics. For the spring 2011, the topic was
domesticating search, which focused on searching activities at home
environment. All of the courses have produce working prototypes, and
most of the courses have helped to produce publications, with some of the
work being taken further into PhD studies of the students.
As the course has developed during the years, many advances in the
appropriate and usable technology have been utilised, such as arduino
and processing. In order to get most out of the software, and in order to
have a deep understanding of interaction algorithm development in short
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time, a visual method of designing the software interaction was chosen
and further developed. By having a flowchart to explain and to design with,
the students were relieved from the task of having to focus on the “missing
semicolons” and syntactical issues in programming languages. They
should be focusing on the essence and the meaning of the interaction,
instead of technical minutiae, which in many cases could drown the work.
In the very first interactive prototyping it was noticed, that there must be a
better way of using the flowcharts, since the unstructured use created
difficult code and sometimes even impossible structures, and it was very
difficult to draw structural similarities between the flowchart and the code.
Therefore, a better way to utilise them was needed.

Origins
In order to understand what is meaningful in communicating interaction,
several older projects were chosen and looked from the interaction design
point of view. Three smaller, and one larger project were analysed, with
the projects spanning roughly five years time.
In Smart Shout project (Mikkonen et al., 2001), a wearable electronics
sash was designed for communicating between snowboarders, due to the
manipulation of a normal phones being difficult in cold outside context.
The design team was multidisciplinary, with clothing designers, engineers
and other professionals from clothing industry designing and prototyping
then cutting edge communication concept. A lot of pictures were used to
describe the physically functional parts of the sash, and in the end the
usage was designed by combining those with graphical diagrams
representing the digital functionality. For example, digital communication
between sashes was explained with flowcharts. The project had a specific
goal on how to communicate and use the sash, meaning that there was a
specific goal or resulting action for using all the elements in the user
interface. The sash was not an exploratory device, but a very defined
prototype.
The Dreamvision (Väätänen et al. 2004) was a game for the blind, and the
dreamhandler was a device specifically designed as a user interface for
the visually impaired. The main design team consisted of engineers, social
scientists and computer scientists. There was also a number of actors and
performers involved, but they didn’t take part in the physical user interface
design process as such. The dreamhandler was a wireless handheld
device, which sent the users hand movements to a PC, which controlled
the game. During the design, several hand-held concepts were designed,
and finally one specified fully to be used as a user interface. During the
design, only the communication was described with graphical languages,
as that was the only thing that could be definite. The actual gestures were
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then explored by using the functional prototype, which used
accelerometers for sensing. As the gestures were finalised, they were
used in the game. There was no need for specifying them with formal
means, other than cataloguing them as animations and numerical data for
later usage. On the other hand, the script of the game can be expressed
easily with a flowchart, and would benefit from such as a way of describing
it for the game mechanics designers. In the end, the dreamhandler
functioned as an exploratory device, with the functionalities specified in the
actual game engine.
The Infocube (Kaila et al, 2005) was a user interface that focused on using
tangibility and graspability as the main method for controlling. The design
team consisted mainly of engineers, but the initial description came from
industrial designers. There were no complex meanings or ways of using,
other than to just follow the virtual cube that the users were able to see. As
such, it is very similar to the early development phase of dreamhandler,
and the description of functionality was with the communication protocol,
and not the UI itself. The device was exploratory, and used to gather
information about tangible use.
The Morphome-project (Mäyrä and Koskinen, 2005) was a longer, three
year project, funded by Academy of Finland. There were many
undertakings, with a lot of conceptual design, but also working prototypes
such as the “lemmu”-pillow, the four lamps and in the later part, the wakeup -system. As the project had three universities in collaboration, the team
was also very varied. Backgrounds varied from sociology, industrial
design, electronics and software engineering, to hypermedia and
interactive media. None of the tested prototypes had exploratory user
interface similar to e.g. the infocube, and all of them had a very defined
way of use. This was seen in the design phase, when the concept
drawings and illustrations of use were combined with written explanation
or a flowchart, thus explaining the intended use.
Usually the descriptions were reserved for the most complex use cases,
such as the pillow. The pillow had a RFID reader, which was combined to
a microcontroller unit with analogue memory and a loudspeaker. In order
to make the pillow whistle some tunes, the RFID tags had to be placed on
it accordingly. This functionality was fluently designed and then later
explained using mainly flowcharts, associated with pictures.
While in most cases the communication had been fluent, flowcharts and
descriptive diagrams were created and used, when the prototype had a
purposeful interaction beyond generic user interface. The three projects
helped to realise, that the representation of the use with flowcharts is not
necessary, if the intended use is exploratory. There statistical methods are
used to gather information about the state of the device, such as shaking
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or turning the object. Only when the usage has more specific goal, such as
specific action of e.g. sending a message, only then it is relevant for the
design of interactions. When designing the way a device works internally,
it is very beneficial to have a flowchart, as the gist can be understood by
most.

On graphical programming methods
While thinking of flowcharts, there are many ways to graphically
describe an algorithm or functionality of a device: there are structured
flowcharts (Nassi and Shneiderman, 1973), Nassi-Shneiderman charts
(Yoder and Schrag, 1978), state machines (Newman, 1968) and structure
charts (Lindsey, 1977), all of which are roughly forty years old. While the
methods are very interesting, some of them lack the visual clarity of a pure
flowchart. For example, a structure drawn with Nassi-Shneiderman chart is
visually more complex than the elements that would be needed using
structured flowcharts. State machines are also very useful, but as such,
don’t contain relevant information needed for turning the visual algorithm
to code. Their benefits are more on the abstract side, where the prototype
being developed has different functionalities on the same user interface,
and can have many uses. A good example for that would be the alarm
clock, where the same set of buttons are used to set the time, the moment
of alarm, and so on. The state diagrams do work quite well as the starting
point for creating a flowchart.
In order to simplify the method remarkably, the structured flowcharts show
most promise. They introduce some ground rules for using flowchart
symbols in a consistent and efficient manner. They have been described
as being very efficient in displaying functionality of an algorithm, even in
the case of small programs, as opposed to pseudocode (Scanlan, 1989).
While being useful in understanding algorithms, it is not seen as a tool for
detailed or content rich work, mainly due to visual constraints (Whitley,
1997). Regardless of those limitations, the structured flowchart is very
good starting point.
As flowcharts can be used to describe an algorithm visually (Watts, 2004),
they are used in teaching programming, especially so in introductory
courses. Some reasons for selecting flowcharts to be used in teaching are
“minimal syntax” and “clear and unambiguous presentation of information”
(Crews and Ziegler, 1998, 1999). The focus in using flowcharts this way is
to improve the problem solving skills, and not focus on the syntax. While
arguing for the simplicity in interaction design by focusing on the
functionality, the related flowcharts can get complex (Chang et al., 2007).
They can be seen at the core of interaction design process, while claiming
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that there is no universal language for designers to communicate with
hardware and software engineers (Tung and Deng, 2003).

The cards and usage guidelines
Structured flowcharts provide a tested and well-understood base for using
them as a tool interactive prototyping. By selecting a subset of established
symbols, a tool called 'Flowcards' was created: a collection of fixed size
cards with flowchart symbols, to help discuss ideas and understand reallife constraints. In addition to a symbol that can be written to, each card
has an arrow or two. The cards are used to create a flowchart, which the
arrows restrict to a practical and understandable form, and can be easily
played around with.
Each card has the same size, 10cm x 6cm. They are made of laminated
white plastic with magnetic background, which is useful when working with
the whiteboards. There are two main cards: a box, and a diamond. There
are also arrow-cards for creating connections and having a flowing
algorithm, but those were quickly replaced by manual drawing, since it is
much more efficient. All basic cards are shown in the figure 1, arranged as
a simple if-else type decision. The cards are intended to be used only as
the arrows allow, with no deviations from shown. This means, that if the
arrow points down, it will be connected to the card directly under it. If the
arrow points to the right, then a card can be placed there, to indicate that
the flow can go that direction. If there is no arrow pointing, then a card
cannot be placed.

Figure 1. Flowchart elements in structured setting, a diamond (upper left), two boxes, and
a returning arrow (lower right)

The box-symbol is used to indicate that something specific happens in the
program, and is called a process. The process can contain anything from
a single instruction to complex description of functionality. The usage is
simple, the designer just writes the description of what the intended action
is, e.g. “Turn off the lights”. There is no defined level of detail on what the
box should contain, as long as it is understandable. It can be used with
complex and abstract description, such as “check if user appears nervous”
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or even “adjust air-quality according to users nervousness”. It is preferable
to use, or eventually aim at, straightforward and unambiguous single
instructions, such as “cooking alarm timer = 3min”. When used with a
single instruction it is very straightforward, and intended to be the most
detailed level of use.
The diamond-symbol illustrates a decision, and has two arrows coming
out: one to the right side, and one to the bottom. The basic use is the ifelse-decision, where the condition can be written to the centre. The first
outcome would be a card below the diamond, with the second outcome, if
used, to the immediate right. There can also be only “if”, without an
alternative. As with the process, the abstraction level of the text in the card
can be varied. It is preferable to aim at using simple text, such as on/offquestions or checking if a value is above or below some level. It is
possible, though, to use very abstract questions, such as “is the user
nervous” or “does the user feel good”. Sometimes very abstract, or difficult
to measure, starting points are the only possibility to begin.
As mentioned earlier, the arrow dictate the possibilities for placing the next
cards. The restrictions that the arrows create are the key elements in the
use of the cards. The first thing that is noticed is the lack of backwards
arrows. The new card can only be placed after the arrow straight from the
previous one, or if the card is a decision, to the right-hand side. To
emphasize, the only possibilities when constructing the algorithm is to go
downwards, branch to the right, or come back to the column where the
branch originated from. If there is no card directly under it, the flow returns
to the card below it on the left-hand column.
The algorithm created with the cards is “executed” one card at a time. This
means, that everything that is written can be followed to the last card.
From there, the algorithm doesn’t stop, but continues again from the very
first card, at the beginning of the algorithm. This imitates the functionality
of most microprocessor programs, where the actual program loops back to
the start, and keeps on running as long as the power is applied. It is also
fundamental in order to create structures that are similar to loops and
counters, where a condition should be checked successively. As there are
no backward/up pointing arrows or structures, it is the only way to create
conditional loops. The positive side is, that the algorithm can never be fully
frozen in execution. The algorithms created using the cards are naturally
reactive. The flow of the simplest if-else structure is shown in figure 2, and
underlines all possible paths the cards can take. The use of cards forces
the looping back, shown in blue, and the red arrows from above to below.
The only optional path is the orange arrows, when making a decision.
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Figure 2. Flow possibilities (orange and red arrows) and the only possible backward loop
(blue path) in the cards

The strength of the cards is in the direct translatability to code. Small
combinations of the cards can be expressed as one process card, and in
that sense can be seen as functions and function calls. The cards can be
used with ambiguous starting descriptions, and the process being
developed doesn’t have to be related to actual code or a working
prototype. During development phase with the course, the cards were
used with the intent of building working prototypes. The visual presentation
was thought to support algorithm building without knowledge in
programming, and the limited selection of symbols, along with restrictions,
helped to translate the algorithms directly to code. The limitations of the
resulting flowchart built with the cards is deliberate, forces the students to
think, and makes the resulting code very reactive.

Using cards as a design tool
In order to build a description of interaction with the cards, the students
were instructed to start with just one process card, with a general
description of the whole. Then, the next step would be to open up the
description to two cards, which both describe the previous content in more
detail. This top-down approach is repeated as long as is needed, e.g. to
the level of controlling a single I/O pin in a microprocessor, and in general
is common practice in software engineering.
A traditional engineering example could be e.g. “Adjustable thermostat”,
which would be written to one card. It would then be expanded to two
process cards, such as “read selected temperature” and “adjust
temperature according to selection”. These would then be expanded as
much as needed, all the way down to reading temperatures from specific
sensor, turning the heater on for specific amount of time, or automatically
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opening a window to cool the room. Another example of using the cards,
with an alarm clock, is shown with figures 3.-11. The whole process is not
shown, but to give an understanding of the use, several key points are
shown.

Figure 3. Initial setting, keywords and properties on the process-boxes on the whiteboard

In the beginning, the designers would come up with keywords or selected
properties associated with their concept. The keywords would be written to
process-boxes, and scattered to the whiteboard, as shown in figure 3.
Once satisfied, the cards would be arranged to groups and clusters
resembling some order, such as figure 4, which will be then expanded and
augmented.

Figures 4. and 5. Grouping and streamlining the cards.

Once the grouping and streamlining is done, as shown in figure 5, the
processes would be expanded by adding branches, describing and
expanding relevant interactions and conditions. With practice, it becomes
easier to create the flow from early on.
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The designer must assume, that the algorithm doesn’t do anything it is not
told to do. The functionality must be explained, either in abstract or in
detail. The cards are further arranged and details are added, with the
direction taken to a program-like structure, as shown in figures 6-8.

Figures 6-8. Adding decision branch and fixing return paths

The work then progresses further with opening up the details, as much as
is needed. For example, the specific details of how the lighting condition
would be changed when the alarm goes on, along with the snooze-button
functionality are opened up in figures 9. and 10. It takes some time to
learn the iterative use, but once the designer gets the core idea of
returning branches and continous through flowing algorithm exection, the
design process is considerably simplified. The cards can at this point be
easily used to design the interaction along with programmers, who can
look at the structure under development with different view, and still be
able to communicate their ideas and findings with visual elements of the
cards.
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Figures 9. and 10. Expanding the “snooze”-button and details to "light level change"

Finally, some of the processes can be made into functions, such as the
"set alarm conditions", which will then be designed separately from the
main structure. The expanded function can be seen as one process card
in figure 10., second card from the bottom, and as fully expanded, in figure
11. The example checks the user interface buttons, and reacts to the first
button it finds pressed.
It would be relatively simple task of re-organising the six columns seen in
the bottom part of the figure 11., if all of the buttons should be checked
through, regardless of which ones are pressed. This kind of difference in
interaction is easy to realise and understand with visual exploration and
experimentation, using the cards.

Figure 11. Fully defined “set alarm conditions”-function, checking only one UI-button
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The cards can be used with more ambiguous starting descriptions, and the
process being developed doesn’t have to be related to actual code or a
working prototype. They should work equally well for designing services,
but that has been untested. For the purposes of the course they were
used with the intent of developing working prototypes. The visual
presentation was thought to support algorithm building without knowledge
in programming, and the limited selection of symbols help to translate the
algorithms directly to code.

Figure 12. Columns and returns

One important aspect of using the cards is to arrange them so, that the
flows created with branches are in individual columns, that do not mix.
When multiple branches are created at the same time, they should return
to the originating branch at the same time, as illustrated in Figure 12:
branches to columns B-F are originating from A at the same time, and they
return the flow back to column A at the same time. It should be also noted
that the early branch to column G is not part of the B-F, and as such must
not return to A when any of the B-F are in effect.
On the other hand, the cards can be used to explain real-life constraints
between the users of the cards. The constraints can be laid out by
arranging the cards as dictated by the actual problem, remembering that
the cards do not allow backward loops. Once set, the users have a visual
representation of the problem, allowing them to address the issues, and
have a common understanding of the problem. The cards are primarily
meant as communication tools, so that people from different educational
backgrounds have easier time on understanding each other.
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Lessons from teaching
The way of using the cards is quite straightforward, and the basic usage
can be learned within few hours. With the students as a test group, the
usage of cards was evaluated through teaching prototyping. As the cards
were used during the course, in the beginning a few students made some
mistakes while placing the cards, as they would ignore the arrows and the
resulting direction of the flow became unnatural. After correcting them in
the use, and emphasising the structural rigidity, the problems they had
were mostly on solving the interaction problems of the prototypes, and
translating the flowchart to code.
As an example from the 2010 course, “honest signals”, comes a pair of
shoes and a headset, intended for practicing reliable presentation during
speeches. The students identified a few noticeable and common
behaviours, such as fidgeting or nervous leg movement, and started to
think how that could be analysed with the device. They already had an
understanding that accelerometers could be used to determine the
movement, and set out to create a flowchart which could determine if the
movement is caused by nervousness or by something else. Starting from
the very abstract “user appears nervous” and “user doesn’t appear
nervous” declarations, they expanded the process-cards to include
different situations and eventually added decisions-cards to choose
between two main states regarding apparent nervousness. Students
managed to also include a pattern identification algorithm for walking, to
differentiate the leg movements from fidgeting. The resultant code was
several pages long, was neatly translatable and used with Arduino, which
is in practice similar to programming with the language C. There were
some syntax issues with the actual code, but those were seen as minor
problems, when the actual functionality was able to be explained.
Another example comes from the 2011 course, “domesticating search”,
where a group of two students created a game for cleaning a table, i.e. “to
search for dirt”. The students created a multi-touch table using two webcams, a set of IR-leds and a ultra-wide short distance projector. The
algorithm development was first started with the cards, and having learned
the structural guidelines of the cards, worked directly with the flowcharts
drawn on paper. The game consisted of using a rag to wipe the entire
surface of the table, while having a vicious looking germ floating around in
unwiped areas. As soon as the germ had no space to go to, i.e. the table
was thoroughly wiped, the game ended. The resulting work consisted of
having the game mechanics, identifying the beginning of the game by
checking the state of the cleaning rag, and using those with the
preprogrammed process of translating the webcam images to coordinates
resulting from touching the table surface. It was especially interesting as a
Conference Proceedings
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case, since the students were using some elements which were already
implemented by a programmer, and worked their own solution using that
as an understandable part. In this case, a state diagram describing the
possible game states was created first. The resultant flowchart was
translated to Java, in Processing-environment.
In the end, the students managed to design the interactions of their
prototypes well using the cards. The resulting structured flowcharts were
easy to translate to working software. The cards have worked well in both
microprocessor environment, and in computer programming. One
significant issue came with debugging: should the flowchart be changed,
or should the translated code be changed? In the end, taking the longer
route of changing the flowchart and translating that part again to code
produced more understandable results.

Summary
Using the flowcards and resulting simplified structured
flowcharts is quite straightforward, and seems to be usable in
communicating and designing interactions in an understandable way.
While the prior work shows that flowcharts are useful when the prototype
is not exploratory, they are very effective at describing the mechanics of
specific interactions. They work well with the simple, and even very
complicated designs, although in those cases the use of cards was time
consuming. The cards, or structural flowcharts, have not been tested on
other areas, such as service design, but might be usable when working
with quality standards. The benefit of using the cards is in their easy use
and universal understandability across different disciplines. The use of
cards does not remove the need for learning programming in order to
produce a working prototype, but they simplify the design process
considerably.
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On Drawing In Mass Media Contexts
Mario MINICHIELLO
Abstract
This paper discusses the role of the author’s drawing practice as applied to mass-mediated
contexts. That is, the use of drawn imagery as a paradigm of analysis and expression of
ideas published in various print and screen media. It seeks to explain the rationale for both
the author’s individual, and editorially collaborative decision-making through the
methodological framework of an Action Research model. In each case this is a ‘reflective’
process, which also helps examine how the images were developed in response to problem
solving.
The paper includes Action Research reflection on data collected in collaboration with
filmmaker Solon Papadopoulos about participants interviewed and on the subsequent
alterations and additions made to his film.
The drawings presented here have been commissioned in place of, or alongside words
and/or lens-based media, for UK broadsheet newspaper articles published between 1990
and 2007 and within the documentary film ‘My War’ made by Hurricane Films in 2011.
The author’s imagery is discussed within the contexts of contemporary illustration,
rationales and published theories.
This paper asks the following questions: 1. What does drawing offer as a graphic language
in broadcast media, particularly in contrast to that of the photograph? 2. How are
drawings received and valued in the process of visualizing and remembering particularly
by those whose memories (the participants) were the subject of this research?

Keywords: drawing, memory, action research
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Introduction – Practice content
Between 1986 and 2007 the paper’s author was commissioned by a variety of
International editorial publishers to provide regular ‘visual comment’ to accompany news
articles and features, mainly of a political nature. Examples of weekly illustrative output
for the political sections of newspapers are presented here as examples of authorial
drawing practice. They were commissioned to provide an individual point of view, on a
par with written content and were not subject to overt direction by a newspaper editor.
This kind of illustration work is not, as has been frequently assumed, a cartoon. Cartoons
are intended to gently amuse the reader through the use of satire, to make jokes in the
face of difficult situations. As such this form of image making continues to hold its place in
editorial content. But the placing of ‘serious’ authorial drawings in journalistic contexts at
the heart of mass media has become a rare occurrence.
In the mid 1980’s when illustration held visual dominance in corporate promotion and
advertising, there was a confidence in the genre that encouraged editorial publications to
commission illustrators such as Liz Pyle, Anne Howsen and Sue Coe to provide highly
personalised lyrical, often dark interpretations of their texts for book jackets and famously
for pages of the BBC Radio Times. Contemporary artists such as John Keane (backed by
the Guardian newspaper and Imperial War Museum, UK) were making photo-montagepaintings that put forward serious comment on the conflicts of Middle East. It was during
this time the author began editorial relationships with mass media print and screen
publications, for the BBC, Guardian and Financial Times.
The professional world of illustration is widely believed to be in poor shape. As Steven
Heller noted recently: "I am an advocate of illustration and saddened by its loss of stature
among editors who feel photography is somehow more effective (and controllable)."
There are, of course, many reasons for illustration's fading stature other than the
commercial world's hard-nosed preference for photography over the arty vagueness of
hand-rendered imagery. (Adrian Shaughness, A on Heller, S web editorial )
This is not to say that computer-generated artwork cannot be creative and thought
provoking, but alongside the availability of royalty-free images and art editors’ budgets cut
to compete with on-line publications, there has been a massive reduction in original handmade illustration commissioned. Downloadable images are not designed for a specific
communication task. They offer a hopeful and generic fit. But this is the realty of more of
the newspaper industry turning to cheaper digital formats to compete with online services,
including newspapers themselves, as the Pew Research Center's Project for Excellence
in Journalism reported recently:
Cultural inertia is a major factor. Most papers are not putting significant effort into the new
digital revenue categories that, while small now, are expected to provide most the growth
in the future. To different degrees, executives predict newsrooms will continue to shrink,
more papers will close and many surviving papers will deliver a print edition only a few
days a week. By Tom Rosenstiel and Mark Jurkowitz and Hong Ji of PEJ March 5, 2012
http://www.journalism.org/node/28629

These factors seem to have had the effect of damaging the reputation of illustration and
as a result politically engaged image making has now all but disappeared from
mainstream editorial publishing. It is the opinion of the author that much of the now littlecommissioned editorial ‘illustration’ is colour-coordinated pattern to ‘decorate’ articles,
rather than as an authored process of critique, to be read on the same terms and
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conditions as the ‘text’. And in terms of defining the illustration, the artwork provides
decoration and beauty to the page. In this case the theme firmly establishes the site’s
purpose and helps the user buy in on the concept. A thematic approach doesn’t have to
be so blunt in a way.
(The use of illustration in web design http://www.webdesignerdepot.com/2011/11/theuse-of-illustration-in-web-design/)
The author maintains that the artwork presented here conforms to the latter. (Figure 1)

Figure 1 \* Raped, Hanged, Died, Bosnia the unseen war.
Source: Minichiello, M (http://www.vortex.uwe.ac.uk/warg5.htm) (1995)

Artwork that engages in political discourse or that develops an authorial view more
frequently seeks outlets through self-published graphic novels and collaborative emagazines. The comic book format allowed me the free range to take the sort of risks
that mainstream publisher would not think about ( McKean,
D.2011 http://www.davemckean.com/).
New opportunities also exisits in places such as 20×20 magazine features writings,
visuals and cross-bred projects and is published twice a year, as well as the
20x20 magazine at Publish & Be Damned Fair. http://20x20magazine.com/
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Outside of the genre of children’s book publishing, (that continues to attract and publish
increasingly inventive international work), Matthew Richardson and Andrei Klimowski can
be said to be of the successful few continuing a traditional of hand crafted and
deliberately thoughtful ‘visual theatre’ within mainstream commercial illustration.
Klimowski states that:
The contemporary illustrator has an ever-growing range of techniques at their disposal
given the fast expansion of the digital realm. I seem to move in the opposite direction. I
am drawn towards working in a primitive, simplified mode. I use black ink and brush or
the linocut, a discipline that requires me to reduce a design or composition to the bare
essentials, leaving space for the viewer’s imagination. I always think of the audience as
my collaborative partner. (AnOther magazine archive: June 27/ 2011.
http://www.anothermag.com/current/view/1188/Andrzej_Klimowski_On_Illustration,
‘Cross over artists’ such as Ralph Steadman and Ian Pollock, whose drawings can be
said to sit in both genres of cartoonists and illustrators, are of the few illustrators to have
consistently continued to attract commercial as well as gallery representation from the
1980’s to present day. Is it perhaps because of their relationship to satire, to William
Hogarth, and that better documented and known history of cartooning? Cartoonist, Steve
Bell ‘camouflages’ a wide contextual knowledge and admirable set of skills in wit (Figure
2).

Figure 2 \* Apes of Wrath
Source: Bell, S. (2004)

In common with the artists cited, the author of this paper’s artworks are designed not
merely to illuminate text but to add opinion and commentary through the visual discourse
of the drawn image in a way that differs to the satire of comic strips and cartoon. The
intention of both editor and artist was that this approach would add a different dimension
to current affairs reporting and to disrupt the established hierarchy where as Evans
comments: ‘ words and lens-based images are seen as the primary established modes of
communication’. (Evans, H :148)

Role of drawing as graphic language in broadcast media
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The following paragraphs reflect on commissioned drawings for newspapers and film and
utilise reportage work made at the APEC (Asia-Pacific Economic Cooperation) Meeting
2007, drawn for the Sydney Morning Herald (Figures 3 and 4), for the Guardian
Newspaper and for Hurricane Films project ’My War’.

Figure 3 \* View from the street
Source: Minichiello, M. (2007)
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Figure 4 \* The Americans Arrive, Bush as Hannibal Lecter and Mickey Mouse as
cheerleader
Source: Minichiello, M. (2007)

In order to address the challenges of applying a distinct individual drawing language to
the requirements of a design brief, the author has developed an action research
approach that follows Gombrich’s (836) proposed theory of ‘making and matching’.
Consideration of autobiographical practice following Gombrich’s ‘schemata’ allows for; (1)
personal reflection on conceptual thinking leading to adjustments, (2) critical thinking
(including the reactions of others – art directors and editors), as ongoing analysis of
working methods (3) a theoretical framework, developed from action research that
informs content.
The process of briefing, editorial discussion, acceptance and repeat commissioning
further work alongside the artist’s continual researching, drawing and re-drawing is in
itself collaborative confirmation of ‘successful’ image making, a ‘spiral of steps, each of
which is composed of planning, action, and fact-finding about the result of action.’ (cooke
, Cox: Lewin: 1999: 249)
For the visual artist/designer drawing encourages and develops the connection between
thinking and doing which must take place at intuitive, as well as more consciously
determinative levels, as a tool for exploring ideas and putting them into action. It is stated
that:
A successful illustration has to address its subject matter in a relevant and thought provoking way.
It needs to attract the eye, the mind and the heart of its audience… An illustration not only draws
our attention to a given subject, it also enriches our experience of it and prolongs this experience.
(Davies, L. (27 June 2011) Art Talks: Andrej Klimowski on Illustration. AnOther
magazine.)
Drawing does this through artist’s selection of different mark-making tools, tonal levels,
intensity, the choice of single or multiple narrative, composition, dimension etc, as the
basic rules of engagement. At root the purpose of making drawings is to mediate
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between perception and physical realities. In making a drawing an artist utilises a way of
incorporating the observed world into intuitive as well as a systematic intellectual process.
One of the most important characteristics of drawing embedded within these approaches and
processes is the way in which it facilitates thinking about narrative and encourages the
visualisation of ideas and concepts. (Wells & Quinn, 2009:10)
This paper asks, in broadcast media contexts, what does drawing offer as a graphic
language? In a newspaper article, does it compliment or diverge from the written feature?
Is the same story told when only the visual is seen? The author believes that drawing
develops a form of authorship whose commentary being non-word based offers not an
alternative but a second perspective. It provides a means to remediate the experience
with the artist as witness. In a gallery context, apart from any textual parameters these
images may be completely open to viewer interpretation, but set within the galleys of
newsprint the drawn image does both illuminate and extend imagination and
understanding of the subject.
One of the key attributes of a ‘drawing’ is its ability to create its own sense of depth,
because in contrast to the camera, paper has no predetermined focal length. The offer
that (reportage) photography makes over drawing is that it claims to be capturing a
moment of truth. In this digital era photography has become bound up not only with the
execution of the shot and the production of a pertinent photograph but also the image
manipulation tools that can ‘re-present’ the image in a number of ‘authored’ ways.
Arguably, the journalistic ‘photograph’ under these conditions has a questionable status
as a form of ‘truth’, but nevertheless retains an authenticity through its engagement with
‘realism’ or ‘naturalism,’ as it may be captured in the instant. I argue here that digital
photography has merely extended the ways in which traditional models of photographic
practice are determined by the technological tools available to the photographer and art
director. Though digital applications seem to offer an illusion of freedom, what we are
actually experiencing is a limited palette. Drawing still offers the immediacy and
developmental aspects of ‘thought’ and creative interpretation to properly apprehend the
meaning and effect of a situation. As photographer Duane Michals insists:
Illusion and mystery are both difficult subjects in photography because the medium is so literal.
There’s a maxim in photo classes: if you can see it you can photograph it, but the reverse is true.
(Michals, 1975: 80)
Visual information is not only understood of the subject matter drawn but by what remains
simultaneously readable. The ability to bring any or all parts of a drawing into focus uses
perspective imaginatively and therefore develops a different sense of space and layering,
not available through a lens. This helps to develop a more integrated sense of design and
narrative to the page that houses it, which can include the overall layout design and the
typographic tone of voice largely influenced by the choice of font. Where solid
monochrome is used in the ‘drawing’ there is a spreadsheet tonal balance achieved
unobtainable with colour or half tones. (Figure 5)

1236

Conference Proceedings

Mario MINICHIELLO

Figure 5 \* Alma mater’s Step, the privatization of universities in the UK
Source: Minichiello, M. (1990)

For a screen production that is not an animation, the documentary, ’My War’ (Hurricane
Films, 2011), uses an unusually high quantity of drawings and this presents a number of
challenges to viewers. Testimonials from soldiers who had served in a range of historic
conflicts are given through drawn image, often juxtaposed with archive photography or
film. This slows the flow of the story, allowing for longer time spent on the images than
would have been dwelt with a photograph or when live footage was presented. Another
leap of visual clarity is possible, comparable to the distance between television reportage
and photojournalism. Bolter and Grusin explain:
Despite its interest in a kind of social or ideological realism, television is not as capable of
photorealism as are film, photography, and now computer graphics (Fiske, 1987: 21-36)
McLuhan and Williams, media critics with very different agendas, have both suggested that the
poorer resolution or difference in lighting robs television of visual depth (McLuhan 1964, 268294; Williams 1975; 62) video technology tends to flatten the image, so that there is less
opportunity to develop deep and convincing linear perspectives. The television protocols until
now have offered the viewer much less visual information than a photograph or a film. (Bolter &
Grusin, 2000:186)
The Hurricane project used drawn work to respond to these deficiencies, presenting an
audience used to the ‘look’ and ‘pace’ of television with a different way of viewing and
recalling memories. Film director Papadopoulos observed:
The drawings provided a more reflective narrative; it slowed the pace of the film and allowed for
more consideration of the material...This was a more emotive and self-reflective exposure of
internalised experiences, which had not been shared with anyone before. That was the unexpected
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value of the drawings we commissioned. (Papadopoulos, 2011)
These revelations endorse the statement that drawings work with freedom as their own
form of communication and develop ‘ visual language’ or ‘visual vocabulary’. In situations
such as the Sydney Morning Herald APEC commission a level of censorship had
restricted words and photography printable and the newspaper could not conjure an
adequate vision in the mind of its readers. Drawings, by their handmade nature, have
historically proved more difficult to censor at both the point of creation and dissemination
and so provided here an editorial solution. Reportage artwork is produced as a response
to eyewitness testimony or journalistic interpretation, but second hand and drawn onto
paper, without the liability of the written word (Figure 6).

Figure 6 \* Pigs Will Fly
Source: Minichiello, M. (2007)

In exploring contexts it is worth noting that the available body of knowledge in the area of
drawing as visual communication has not traditionally been as abundant as in other arts
disciplines. Drawing lecturers were traditionally ‘knowledge sharers’ in as much as being
chalk-face teachers and part-time practitioners, in an area regarded largely as not
engaging in traditional forms of research (as recognised by the established academy of
mainly historians and theorists). With growing university intentions to represent a broader
spectrum of knowledge including practice based and action research, a number of
interdisciplinary conference discussion and journal publication have begun to emerge.
This can be seen by the growing examples of successful arts and design conferences
offered around the world DRS is now one of many such conferences. This remains an
area that invites much contention however as to how best it can be theorised and poses
an interesting challenge, as Horton notes:
Drawing does not come out of philosophy, mathematics, linguistics, or scientific method. It is
measurable neither by language nor numbers. Thus, in a world that places such a high value on
the word and accountability, it appears an imprecise and vaguely defined methodology. Yet, this
is also its strength. Drawing — the drawn image — remains resistant to other forms of analysis
and its singularity forces the viewer to engage with it on its own terms. (Horton 2001: 15-16)
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Drawing in the process of remembering and visualizing
memory
This paper looks at the specific role drawing can have in recalling and remediating
experience. Narrative drawings (such as for “My War”, figure 7) are visualised from direct
accounts recalled from memory. This form of reportage is an area that the author has
helped to re-establish in contemporary illustrative practice in Britain. As Pat Kirkham has
explained, much of this imagery ‘takes us to places we fear to go and forces us to
confront issues, sometimes directly through what we see’ (Rhodes 1999:28) Again, It is
the immediacy and directness which emerges from overt ‘authorship’ in the direction and
representation of a ‘point of view’ which is one of drawing’s most significant qualities.
Drawing’s narrative qualities are part of our personal learning development from
babyhood. We engage in pre-school children’s books where narrative drawings are
designed to foreshadow the meaning of words and encourage interaction, reading and
ultimately writing. They therefore carry a story without having to refer back to the word. In
my view it is these early experiences of the drawn image that establishes capacity for
reading images in later encounters. The research conducted by Hurricane Films of war
veterans suggests that their earlier years experience of narrative drawings helped them
to engage with editorial and reportage drawings.
The process of creating the work was researched and checked with them at every stage with the
retired soldiers. The result was an overall sense that the drawings revealed each person’s own
internal pictures and thoughts, different from the narratives provided by the photographs or by
words. (Padadopoulos, 2007: website)

Figure 7 \* Adam’s Story, Tank attacks, Hurricane Films
Source: Minichiello, M. (2011)

The approach taken by The Hurricane film project typifies the commissioning process
when using a specialist service provider (in this case, an illustrator) and forms the
author’s action research model. (1) The first stage was a draft brief collaboratively
developed into a written and sketched plan of action. (2) This agreed plan developed to
include drawn storyboards visualised from the verbal accounts of the war veterans. (3)
These initial drawings were analysed by the creative team and discussed with the
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veterans to test the veracity of the evidence as well as its representation. Each
interviewee provided a number of photographs, intended to aid their memories, however
these often had the effect of focusing their thinking on just one event. By contrast the
drawings made in response to their spoken accounts (narrative drawings) allowed them
to think back and remember more vividly and locate their reflections within a larger set of
memories (see questionnaire results, Appendix: Table 1). (4) The drawings were selected
from storyboard sequences, made with mixtures of media and refined through further
conversation. Archive film footage was edited into the film to give an over arching context
to the stories.
Narrative drawing in journalistic contexts operates as a means to ‘re-observe’
unobtrusively what might not be captured photographically or if captured
photographically, somehow remains ‘unseen’ through its familiarity. It is worthwhile
making some points about this.

Figure 8 \* Coney Island
Source: Weegee. (2040)

In (Figure 8), a girl smiles while her drowned boyfriend is dying. The photographer,
Weegee by employing a large and obtrusive camera, almost by default invites a
conventional ‘pose’ by the girlfriend. In my experience, this would not be the case for
someone sketching the same scene. Unlike the photograph, which is a mediated
‘snapshot’, drawing (Figure 9) is the result of layering information over time.
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Figure 9 \* Dope smokers, Collette, Sydney protest during APEC
Source: Minichiello, M. (2007)

The drawing was made in an A3 sketchbook (double page) with graphite sticks and took
around an hour. During the process I picked a place to stand and although spectators
were initially curious about my presence they soon forgot my role.
Crucially, this is not merely about ‘recording’ a moment, but ‘recalling’ a moment; it is as
much about what is known as what is seen. This is the space where drawing can 'still' life
and re-mediate the constant waves of information, a collaboration of memories and ideas
not one distilled moment.
A seminal moment in the understanding of how media transforms human perception
occurred in 1895 through the work of the Lumiere brothers when they first showed on a
cinema screen:
The arrival of a train at La Ciotat station, [and] the newspapers reported at the time that the
audience in the theatre were so shocked at the stark realism of a train driving towards them that
they ran for their lives. (Bolter & Grusin 2000:38)
At first this story seems to illustrate how powerful a medium can be and how it takes time
for an audience to accommodate its effect on their senses, however there have been
revisions to the tale. Bolter and Grusin remark on Gunning's observation:
What astonished the audience, he thinks, was precisely the gap between what they knew to be true
and what their eyes told them. They admired the capacity of the film to create so authentic an
illusion in the face of what they knew to be true. (Bolter & Grusin 2000:155)
Very quickly this technique was parodied by other film makers, demonstrating that
images can reassure what audiences know, yet still remain inventive. This sense of ‘reinvention’ of the image is a common factor in all forms of visualisation, but is naturally
determined by the primal and intrinsic nature of drawing. What remains significant is not
only how it may innovate formally or technically, but how it communicates and makes an
audience feel and respond.
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The drawings made for ‘My War’ (Figures 10, 11, 12), created a space for the viewer to
enter. As Berger writes: 'drawing or painting forces us to stop and enter its time. A
drawing or a painting is static because it encompasses time', adding: ‘to draw is to look,
examining the structure of appearances. A drawing of a tree shows, not a tree but a treebeing-looked-at', concluding:
Whereas the sight of a tree is registered almost instantaneously, the examination of the sight of a
tree (a tree being looked at) not only takes minutes or hours instead of a fraction of a second, it
also involves, derives from, and refers back to, much previous experience of looking. Within the
instant of the sight of a tree is established a life-experience. This is how the act of drawing refuses
the process of disappearances and proposes the simultaneity of a multitude of moments. (Berger
2005: 71)

Figure 10 \* Eric has wine with the Nazi officers
Source: Minichiello, M. for Hurricane Films (2011)
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Figure 11 \* Captured Taliban soldiers force themselves to be sick
Source: Minichiello, M. for Hurricane Films (2011)

Figure 12 \* Captured Taliban defecates in the truck
Source: Minichiello, M. for Hurricane Films (2011)

The conceptualising process involves recourse to memory and enables you to draw on
comparable experiences. As Berger again observes:
All great drawing is drawing by memory. That is why it takes so long to learn. If drawing were
transcription, a kind of script writing, it could be taught in a few years. Even before a model, you
can draw from memory. The model is a reminder. Not to have a stereotype that you know by heart.
Not even of anything you can consciously remember. The model is a reminder of experiences you
can only formulate and therefore only remember by drawing. (Berger 2005:102)
In accordance with the view that drawing can immediately accommodate symbolic
meaning, Betty Edwards notes:
the magical mystery of drawing ability seems to be, in part at least, an ability to make a shift in
brain state to a different mode of seeing/perceiving. When you see in the special way in which
experienced artists see, then you can draw. (Edwards 1981:3)

In Conclusion
Crucially, then, even though the photograph has been considered as an authentic view of
recording the world, it is clear that drawings have a vital and separate role. Throughout,
the interaction of Action Research is central to the creative process of making drawings.
The outcomes reflected in this paper are:


That drawn imagery has a different received language to photography. The codes
of the drawn mark are unique to each artist or illustrator, highlighting the
importance of personal schemata as part of the process of research and
development.

Conference Proceedings

1243

On Drawing In Mass Media Contexts



That narrative drawing within print and broadcast media operates to remediate
experience and has the potential to recover memories. It is noted that evidence of
the effect on the viewer in cases cited require additional research.

This paper presents evidence and discourse concerning the potential available to the
professional practice community of engaging in Action Research where drawing is the
defining language and means of envisioning ideas. Additionally, it proposes formulae to
solve design communication problems that demonstrate how image-makers might
consider theorising practice-based research.
The ‘still image’ and the ‘printed word’ continue to provoke complex questions about
semiotic intent and visual literacy as new technologies emerge and the immediacy of
moving images change viewer expectations. Evans has suggested that:
the basic unit of photojournalism is one picture with words...the wordless picture may have an
aesthetic rigour but words can enhance both emotional and cognitive values. They are not
competitive; they are complimentary. (Evans 1978:255)

Appendix
End of project questions devised by Mario Minichiello and conducted by Hurricane Films at Launch
Event on 27th April 2010 at 88 Wood St, Liverpool, UK L1 4DQ

Questions

Percentage
who
agreed %

1. Did the drawings help you to
remember
past
events
and
experiences?
93

4

2. Would you be willing to take part in a
film about your experiences again?
80

10

3. Did the drawings bring up new
memories of your experiences?
90

5

4. Did the drawings improve the
communication of your experiences in
the film?
95
5. Were the drawings easier to read
than the initial written information
(overall - not just for your story)?
98
6. Did you understand the theory of
‘action research’ as a way of finding
things out?
5
7. Did you understand how telling
stories through drawings helped you
remember?
90
8. Did the drawings help you explain
your experiences more thoroughly?
83
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Percentage
who
disagreed %
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Percentage
who not
sure %
3
10
5
0

5
0
2
80
15
10
0
9

8
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Questions

Other information on the questionaire

Percentage
who
agreed %

Percentage
who
disagreed %

Percentage
who not
sure %

Please do
not add or
sign
your
name

Please state Please state
if veteran or if male or
family
female?
member?

Table 1
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Abstract
This research will analyze significant issues surrounding the jewelry designs of Ban
Kheawasinarin in an attempt to discover the most appropriate and efficient methods of
conservation, development and promotion. Problems identified include deficiencies in
marketing strategy, presentation of product image in contemporary culture and design
development. In the context of today’s - globalized and largely capitalist - society, the
subjects of cultural significance and national identity have not yet been addressed. Failure
to communicate such ideas to the public has resulted in a general unawareness of
significant cultural truths and the notion of national heritage. The chosen research
methodologies are: literature reviews, field surveys (in conjunction with observation,
interviews and non-probability sampling), and a study of the creative design processes.
The results are as in the following:
1. There are two proposed approaches.
1.1 The Development Approach is based on the blending of cultures, namely local culture
(existing factors) and outside culture (new factors), the product of which is cultural
hybridization; renewed social and cultural value. For Ban Kheawasinarin, cultural
hybridization represents a new generation of jewelry designs adapted to all faculties of
modern life. The development approach is one of cultural integration, focusing on the
development of cultural innovations and the stimulation of a creative, sustainable economy.
1.2 The Conservative Approach centers around design preservation, the production
process, faith, and culture, with an emphasis on creating an efficient, creative society
capable of higher cultural sustainability. This approach explores new channels of
communication and discusses their potential as tools for the learning of aesthetic value.
2. The new cultural jewelry design identity of Ban Kheawasinarin, “Geo-organic form”, is
based upon the concept of the cultural integration of local culture and outside culture.
Keywords: globalization, capitalism, cultural identity, cultural hybridization,
contemporary cultural jewelry design identity, cultural innovation, cultural sustainability
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Statement of problem
This research seeks to investigate possible reasons why the jewelry designs of Ban
Kheawasinarin, Kheawasinarin Sub district, Surin, have not been sufficiently developed
or preserved. Additionally, it aims to find possible answers as to why the people of
Northeastern Thailand, through disregard, have rendered the designs of Ban
Kheawasinarin culturally insignificant. This paper will also explore significant issues
regarding jewelry design with a view to discover appropriate and efficient methods of
conservation, development and promotion.
The most apparent issues faced by Ban Kheawasinarin are deficiencies in marketing
strategy, product representation and design development. This is a direct result of a lack
of output of contemporary jewelry, and flaws in communication. This research offers an
in-depth look at the jewelry designs of Ban Kheawasinarin in terms of conservation,
development, and promotion of national identity within the realms of wider society.
Ban Kheawasinarin is a well-known producer of silver jewelry, and features a number of
unique designs, including “Prakueam” (silver beads), (Figure 1), and “Takua” (Figure 2).
The techniques involved in the making of such pieces have been passed down by
previous generations.

Figure 1 “ Prakume” or silver beads (Necklace)
Source: Molsawat, Taweesak. (2011)

Figure 2 “Takua” (Necklace)
Source: Molsawat, Taweesak. (2011)

Statement of purpose
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This research proposes to analyze significant issues regarding the jewelry design of Ban
Kheawasinarin, and to discover relevant and sustainable solutions. It will also investigate
the concepts of cultural design development, the design process, materials, and
production. All of the said notions will be addressed in relation to cultural identity, the
modern lifestyle, craftsmanship and technical ability.
Using the concepts of culture and lifestyle as building blocks, this research aims to
develop the identity of the contemporary cultural jewelry designs of Ban Kheawasinarin.

Significance of problem
“National economies are more open to one another than before. With international trade
on an unprecedented level, much of what people consume has been imported while
much of what they produce have been exported. Technologies, artistic moving, business
practices, musical trends, and fads of fashions now reach all corners of the developed
world almost instantaneously. Global economy and culture form a nearly seamless web
for which national boundaries are increasingly irrelevant to trade, investment, finance,
1
and other social and cultural activities.”
As a result of this “opening up”, the sense of identity, cultural and national, has
diminished, and thus becomes more susceptible to neglect (Figure 3). The cultural
identity crisis, as faced by today’s consumer, has come about as a result of globalization
– predominantly a merging of capitalist culture and the Internet. When referring to
globalization, one cannot fail to mention capitalism. Intrinsically linked, these cultural
entities have grown in significance in the last few decades, capitalism being one of the
defining factors of globalization.

1

Frieden, A. J. (2006). Global Capitalism: Its fall and Rise in the Twentieth Century. New York: W.W. Norton &
Company, Inc.
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Figure 3 The affect of capitalism and globalization interfering the way of life, culture, and
identity of Thai people
Source: http://www.travelpod.com/s/photos/macdonald+hotel (2011)

Globalization and the merging of cultures, products and contrasting lifestyles have forced
dramatic changes in cultural and economical structures worldwide. Thailand, specifically
the jewelry designs of Ban Kheawasinarin, is not exempt from this process.
Wiroon Tungcharoen, (2010:3) claims that:
“Culture means way of life. If society changes, culture changes, too. The loss of
cultural value is a great loss for all concerned. The removal of natural resources,
economy and culture creates complicated and indelible problems with, as yet, unknown
solutions.”
Capable of instigating changes in national and cultural identity; global broadcasting
organizations have facilitated the creation of an all-encompassing international platform.
It has never been more difficult to identify cultural boundaries between communities,
nations, and continents.
Though physical boundaries exist, they are constantly
overridden by “spaces of transmission” with boundaries of their own. Prevailing
classifications of national, racial and cultural identity must now be balanced against the
greater “symbolic” boundaries of language and culture.
“Although these new geographies have brought about a crisis of nation and identity, they
2
have also created a new awareness of region and activity.” Developing this idea, this
research searches for ways in which to preserve and develop the jewelry designs of Ban
Kheawasinarin as a signifier of the Thai cultural identity.

Review of related literature
The researcher is able to source only two works that adequately document the production
of Ban Kheawasinarin silverware. The first, entitled Silversmith Training, is an online
document provided by The SUPPORT Arts and Crafts International Centre of Thailand.
This document places emphasis upon the jewelry designs of Ban Kheawasinarin in
isolation from their historical background and aesthetic approaches to design.
Similarly, the second piece, produced by Royal Goldsmith College, documents the
process of designing silver jewelry as used by Ban Kheawasinarin. This piece also
doubles as a step-by-step textbook on the art of jewelry design.
These two pieces of literature are too simplistic in that they do not provide coverage of
relevant design mechanisms, culture, tradition, lifestyle, or marketing approaches. As
they do not address the lives of the craftspeople of Ban Kheawasinarin, it is difficult to
speculate as to how these people might adapt their methods to create more accessible
products.

Methodology
2
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The first stage of the research methodology is to review the cultural, traditional, historical,
and geographical merits of the literatures. The second is to survey and collect primary
data using a combination of interview, observation, and nonprobability sampling (using
local craftspeople). The final stage is to develop the contemporary cultural jewelry design
identity of Ban Kheawasinarin through research and design.

Introduction
The history of Surin Province is largely unknown. Much of the available information is
based upon hypothesis and stories passed down from generation to generation. It is
widely believed that Surin has existed as a province since the days of the ancient Khmer
Empire, which governed the area between the seventh and thirteenth centuries C.E.
Ban Kheawasinarin, situated in the Kheawasinarin sub-district of Surin, is famous for its
unique jewelry designs, namely the “Prakueam” (silver beads), (Figure 1) and “Takua”
(Figure 2). The establishment is located 14 kilometers north of Surin City, along SurinRoi Et Road (Highway No.214).
The cultural jewelry designs, Prakueam and Takua, are the result of a rich cultural
heritage stemming from ancient wisdom and an intimate knowledge of the jewelry design
process.
“Prakueam” is a Khmer term used to describe beads of silver or gold. The Prakueam of
Ban Kheawasinarin are unique in both pattern and form and are exclusive to Ban
Kheawasinarin. Prakueam are made from thin sheets of silver, which are soldered and
raised so that they form beads. Finally, patterns are added to the beads using the
chasing and repoussee pressing techniques whereby a black patina is added to
emphasize the patterns formed in the previous process. Beads vary in size from 0.5 to
2.5-3 centimeters in diameter. Many feature patterns that draw influence from nature.
(Figure 4-5).

Figure 4 Prakueam (Money bag) with black patina
Source: Molsawat, Taweesak. (2011)
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Figure 5 Prakueam (Lotus petal)
Source: Molsawat, Taweesak. (2011)

The jewelry designs of Mr. Pune Julethong, Kheawasinarin silver jewelry design
center
The “Takua”, an ancient jewelry form inspired by the sweet-smelling flower to which it
owes its name, is Ban Kheawasinarin’s most distinctive jewelry design. Historically, such
pieces were reserved for nobles and aristocrats, or incorporated into ceremonial attire.
Early examples of the Takua can be at Khmer of Angkor era ruins, particularly in Angkor
Wat.

Figure 6 Mr. Pune Julethong demonstrated forming techniques of Prakueam
Source: Molsawat, Taweesak. (2011)

Mr. Pune Julethong, one of Ban Kheawasinarin’s most skilled craftspeople, is responsible
for the creation of thirteen distinct Takua patterns: Ka-jon (ขจร), Jasmine (มะลิ), Dog-pleud
3 layers (ดอกปลึด 3 ชั้น), Ek-pleud (เอกปลึด), Tang-ho (ตังโอ), Tang-ho 3 layers (ตังโอ 3 ชั้น), Ravaying
(ระเวยิ่ง), Sunflower (ทานตะวัน), Honeycomb (รวงผึ้ง), Hornet hive (รังแตน), Rum-hauk-prong (รําหอก
โปรง), and Rum-hauk (รําหอก).
The most technically difficult pattern to make is the Rum-hauk, which, consequently, is
the most expensive. Julethong works without the aid of sketches, and does not follow a
design sheet. The unique identity of each of Julethong’s pieces also means that they are
relatively expensive.
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Figure 7 Samples of jewelry design, Takua (necklace), by Mr. Pune Julethong
Source: Molsawat, Taweesak. (2011)

Figure 8 A sample of jewelry design, Takua (Silver belt), by Mr. Pune Julethong
Source: Molsawat, Taweesak. (2011)

Figure 9 The environment and lifestyle of people at Ban Kheawasinarin
Source: Molsawat, Taweesak. (2011)

Analysis, Synthesis, and Discussion
The analysis and conclusion of problems leading to the solution and application of
problem solving:
1. Decrease in production standards:
Hoping to increase the speed and ease of production, the craftspeople of Ban
Kheawasinarin have decreased their production standards, both in terms of aesthetics
and materials used. This has come at the expense of the Ban Kheawasinarin jewelry
brand. Silver sheets are now rolled too thin in an attempt to reduce costs, having a
knock-on effect on pattern and form.
2. Mismanagement of product placement:
Ban Kheawasinarin suffers from mismanagement of product placement. This
phenomenon is a result of a combination of the use of readymade jewelry parts, and the
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changing of designs. Cultural value, and design – capable of imparting wisdom and
skilled craftsmanship - have been diminished.
3. Copyright violation:
Ban Kheawasinarin has been the victim of a number of reproductions from other
jewelry producing communities and the wider industry. Such attempts have degraded the
Ban Kheawasinarin brand, and depreciated the aesthetic beauty of its products.
4. Lack of contemporary cultural design education:
The craftspeople of Ban Kheawasinarin have begun incorporating the industrial
parts and materials of other communities in to their work, neglecting the identity of Ban
Kheawasinarin jewelry. Changes include the addition of colored stones to the Prakueam,
an alteration that has blurred the value of this once remarkable pattern. These changes
have resulted in a decrease in sales.

5. Lack of government support
A lack of government support has lead to a number of communicational and
educational issues, causing the work of Ban Kheawasinarin to go unnoticed.

Strengths

Weaknesses

Style

1. Ban Kheawasinarin produces
distinctive jewelry, different in
style, pattern and form from most
commercial varieties

1. Complex techniques which
require extended periods of
study to master are not
appropriate to contemporary
lifestyles

Production

2. Hand-crafted jewelry makes 2. Production requires an
use
of
community-specific exhaustive knowledge of the
techniques and designs
design process

Culture

3. Design processes have grown
in parallel with the lifestyles,
cultures and beliefs of the
craftspeople
of
Ban
Kheawasinarin
3. Highly specialized.

Function

4. There are two main functions
of Ban Kheawasinarin jewelry:
- Practical function as a body
decorative object.
- Cultural function as the signifier
of the self, meaning, history,
cultural and social hierarchy and
identity, race, and etc.

Price

4. The combination of
materials and industrial parts
including the change of style
that focuses on only practical
function of jewelry causing
the lost of identity.
Expensive

Table 1
The table to compare the strengths and weaknesses of Ban Kheawasinarin jewelry

Conclusion: The above issues have resulted in a loss of skilled craftspeople in Ban
Kheawasinarin; now only a handful of people are capable of producing the Prakueam.
Present day Prakueam, however, are of a degraded quality and are the product of the
amalgamation of foreign materials and outdated designs. A decrease in value and
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marketability in the current economic landscape has had a negative impact on those who
once worked to preserve the name of Ban Kheawasinarin jewelry.
This research proposes two approaches as a way of solving these problems: The
development approach and the conservative approach.

Results
The results are as in the following:
1. There are two proposed approaches.
1.1 The Development Approach
1.2 The Conservative Approach
2. The new cultural jewelry design identity of Ban Kheawasinarin

1. There are two proposed approaches.
1.1 The Development approach
Culture, by nature, is a fluid entity, infinitely impressionable and prone to change.
Hybridization creates new culture; in order to preserve cultural sustainability, one must
establish a foundation of cultural capital.
Packaged as a cultural product, Ban Kheawasinarin is a vessel that carries centuries of
priceless local tradition. Its designs must be developed accordingly, and must also be
related to current trends.
The development approach places emphasis on the fluidity of culture, and the blending of
local culture (existing factors) and outside culture (new factors). It also addresses the
role of cultural hybridization in the assimilation of new social and cultural value in today’s
society. The development approach, then, is a concept of cultural integration, aimed at
developing cultural innovations and building a creative society with a sustainable
foundation.
The creative design process model, based on the hybridization of local culture (existing
factors) and outside culture (new factors), can be used to create a new cultural jewelry
design identity for Ban Kheawasinarin, (Contemporary jewelry design DNA), appropriate
for today’s market.
1.1.1 The Development Approach (Creative design process)
Conceptual design framework: ‘Jewelry as a contemporary cultural language’.
Contemporary design concept (DNA) = Existing factors + New factors both
Physical elements + Conceptual elements
Determine design identity of
jewelry design of Ban Kheawasinarin
New cultural jewelry design identity of
Ban Kheawasinarin
1.1.2 Conceptual development
Existing factors
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Figure 10 Mind mapping process for finding physical and conceptual elements in the
context of existing factors
Source: Molsawat, Taweesak. (2011)

Physical elements: Materials (Gold  Silver), Techniques: (Prakume: Hand
forming, Chasing and Repousse (Pressing), and Takua: Wire bending, Wire structure,
Soldering), Patterns (Inspired by nature, organically shaped).
Conceptual elements: The conceptual elements are derived from traditional
rituals, beliefs, cultures, society, religious, ways of life, cultural hierarchy, history and
folklores.
Scenario

Traditional/ ceremonial attire

New factors (Aimed at the younger generation)

Figure 11 Mind mapping process for finding physical and conceptual elements in the
context of new factors
Source: Molsawat, Taweesak. (2011)
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Physical elements: Materials (New materials, the combining of traditional and
new materials), Techniques (New techniques and technologies), Patterns (Geometric
shapes, forms, and patterns, and/or Postmodern patterns)
Conceptual elements: The communication across societies, cultures and
subcultures of the identity of the wearer of contemporary jewelry. The role of the jewelry
thus becomes a signifier of the individuality of members of the target group, whilst also
signifying the solidarity of the social group as a whole.
Scenario

For everyday wear

1.1.3 Design keywords

Figure 12 Mind mapping process for finding keywords of design, Design alternatives, and
the new cultural identity elements
Source: Molsawat, Taweesak. (2011)

Design keywords: Hybridization, Metamorphosis, Transformation
1.1.4 Design framework for the design process, analysis and conclusion of
design alternatives and design development
1. Reference design keywords
2. Portrayal of the jewelry design identity of Ban Kheawasinarin (existing factors),
local culture, tradition, story, and lifestyle.
3. Developments of design must embrace the lifestyles of the general public (new
factors).
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4. Developments of design should include revelations in the lifestyles of the
craftspeople of Ban Kheawasinarin, and be based upon existing factors such as tradition,
culture, wisdom, knowledge, belief, and geographical location. This should not be done
in seclusion from form, pattern, technique, and materials as used in the making of the
jewelry designs of Ban Kheawasinarin.
5. Utilize and/or develop upon local knowledge and wisdom
6. Developments of design must reflect developments in the skills of local
craftspeople, and must be eco-friendly.
1.1.5 Design alternatives
In order to form appropriate design alternatives, researchers often utilise mind
maps. (Figure 12) In this case, the keywords are Hybridization, Metamorphosis, and
Transformation.
Combining existing and new factors is vital and must be considered should one wish to
create a new identity for Ban Kheawasinarin. All four proposed design alternatives must
be evaluated against existing design factors so that the resulting products might be more
suitable to the present generation. Additionally, the product should showcase the talents
of the craftspeople of Ban Kheawasinarin.
1. Design alternative 1, Deconstruction/Reconstruction
This design alternative offers new form and meaning through the creation of new
jewelries, modified to meet the requirements of a target group or generation.
2. Design alternative 2, Transformation
Transformation symbolizes a moving away from complicated designs to clearer,
subtler designs.
3. Design alternative 3, Trace
This design alternative lends significance to the fragmentation of antiquated
patterns and/or forms of Ban Kheawasinarin jewelry. It seeks to trace the history of Ban
Kheawasinarin so that subsequent works may be reminiscent of existing works, yet
entirely modern.
4. Design alternative 4, Exaggeration
This design alternative intends to draw attention to the wearer of contemporary
jewelry through means of exaggerated proportions, composition, and the combining of
contrasting styles.

Figure 13 Initial sketch of design alternative (Deconstruction/Reconstruction)
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Source: Molsawat, Taweesak. (2011)

Figure 14 Initial sketch of design alternative 2 (Transformation)
Source: Molsawat, Taweesak. (2011)

Figure 15 Initial sketch of design alternative 3 (Trace: Negative & Positive)
Source: Molsawat, Taweesak. (2011)

Figure 16 Initial sketch of design alternative 2 (Transformation)
Source: Molsawat, Taweesak. (2011)
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Figure 17 Initial sketch of design alternative 4 (Exaggeration)
Source: Molsawat, Taweesak. (2011)

1.1.6 The new cultural jewelry design of Ban Kheawasinarin
The new proposed design consists of six bracelets, two rings, and two brooches,
all made with 3-D Rendering. These ten pieces exhibit a range of contemporary features,
and are the product of the combining of existing factors (wire work, pattern), and new
factors (simplified forms, new methods of wearing). Furthermore, these pieces stem and
develop from the four suggested Ban Kheawasinarin concepts for alternative designs.

Portfolio of creative research work

Figure 18 Bracelet, design alternative 1 (Deconstruction/Reconstruction),

Kheawasinarin 2553 No. 1
Source: Molsawat, Taweesak. (2011)

Figure 19 Brooch, design alternative 1 (Deconstruction/Reconstruction), Kheawasinarin

2553 No. 2

Source: Molsawat, Taweesak. (2011)
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Figure 20 the multi-functional participative brooches design, featuring the use of friction
as a means of jewelry suspension. Kheawasinarin 2553 No. 2
Source: Molsawat, Taweesak. (2011)

Figure 21 Brooch, design alternative 1 (Deconstruction/Reconstruction), Kheawasinarin

2553 No. 2

Source: Molsawat, Taweesak. (2011)

Figure 22 Bracelet, design alternative 2 (Transformation), Kheawasinarin 2553 No. 3
Source: Molsawat, Taweesak. (2011)

Figure 23 Ring, design alternative 2 (Transformation), Kheawasinarin (Negative space)

2553 No. 4

Source: Molsawat, Taweesak. (2011)
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Figure 24 Ring, design alternative 2 (Transformation), Kheawasinarin (Positive space)

2553 No. 5

Source: Molsawat, Taweesak. (2011)

Figure 25 Bracelet, design alternative 3 (Trace), Kheawasinarin 2553 No. 6
Source: Molsawat, Taweesak. (2011)

Figure 26 Bracelet, design alternative 3 (Trace), Kheawasinarin 2553 No. 7
Source: Molsawat, Taweesak. (2011)

Figure 27 Participative bracelet, design alternative 3 (Trace), Kheawasinarin 2553 No. 7
Source: Molsawat, Taweesak. (2011)
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Figure 28 Bracelets, design alternative 4 (Exaggeration), Kheawasinarin 2553 No. 1 (Left),
No. 2 (Right)
Source: Molsawat, Taweesak. (2011)

1.2 The conservative approach
The researcher concludes that the conservative approach is the best method for
preserving design, the production processes, technique, beliefs, and cultural integrity.
However, in today’s rapidly changing society, the traditional jewelry designs of Ban
Kheawasinarin are no longer appropriate. Therefore, the researcher suggests that in
order to be successful the conservative approach requires support. This might come in
the form of government agencies, namely the Ministry of Culture, as well as the general
community.
The learning of aesthetics is possible at all levels of society, and can take place in
schools, universities, provincial authorities, and corporations nationwide. This and the
exploring of new channels of communication can raise public awareness as to the value
of cultural products, and can stimulate the growth of a sustainable and creative economy.
2. The new cultural jewelry design identity of Ban Kheawasinarin
Ban Kheawasinarin’s new design identity reflects the integration of local culture (existing
factors: wire work, wire bending, wire structuring, soldering, hand-forming silver sheets,
organic shapes) and outside culture (new factors: simplified/ geometric forms,
contemporary patterns related to today lifestyle). This new design identity, “Geo-organic
form” with local making techniques, derives from the development approach through the
utilization of the creative design process.

Recommendations
As well as the design process, in order to address these issues and help local
craftspeople to develop a creative and sustainable economy, the researcher proposes
several additional strategies:
1. New Policy
The researcher suggests that the Thai government establishes an initiative entitled
“Creative Community”, aimed at generating creative economy. The operation should
work towards teaching the value of creative and critical thinking to younger generations.
The “Creative Community” should also offer support to existing artisans so as to continue
their important task of producing cultural products to be consumed by the public.
In conclusion to this research, the researcher has decided upon a number of strategies,
suitable for the promotion and elevation of cultural value. Potentially, these strategies
could lead to an increase in the commercial value of cultural jewelry. The strategies, with
respect to conservation and development, are dependent on creative society and
economy.
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1.1 To create a community of artisans through the support of government
agencies and private sector organizations. This includes communicating the identity,
image, and stories of such people to the general public (the target group). Any effort to
narrow the void between artisans and those from non-artistic backgrounds must first
establish shared cultural traits.
1.2 To generate a residency program designed to nurture the next generation of
artists, designers, and craft workers. This should be a physical establishment where
individuals can interact with and influence each another in all disciplines of creation and
thinking. A residency program would also provide an opportunity for members of the
wider community to meet and work alongside local artisans in an effort to marry art with
community.
1.3 To build a contemporary art/design/craft museum, gallery, and centers for
art/design/craft. These organizations should be responsible for organizing art, design
and craft conferences and workshops as well as practical sessions to be attended by
professionals and members of the public. Through fun and education, they should have
an impact on children, inspiring in them a love for art and design.
1.4 To give a voice, through workshops, exhibitions and lectures, to local artists.
Such talks might communicate the significant roles and experiences of local artists, as
well as transformations in the sector, past and present.
1.5 To restructure the core school curriculum so that it involves a larger
proportion of creative study as opposed to academic. These changes in structure should
be applied at all levels of education from kindergarten to university. The goal is to expose
children to the arts from an early age, and instill in them the importance of creative
thinking, criticism, philosophy, and design.
1.6 To offer continuous support to prospective generations of artisans and
lecturers. A background in philosophy, theory, contemporary art history, design and craft
would produce highly skilled designers, capable of raising the status of art and design as
seen by their peers.
2. Developing cultural product management
2.1 To promote avenues through which to communicate the culture, tradition, and
identity of the cultural product. The goal is to communicate the existence of cultural
contexts and products as well as their contents.
2.2 To establish standards for the production of culture, products, and product
development. In order to determine product placement and identify a customer base,
these standards should be related to local identities and traditions. It is crucial that the
researcher differentiates between actual cultural products and similar non-cultural
products packaged as cultural products.
2.3 To encourage the study, experimentation and development of art, design and
craft. The emphasis of these developments should be on the research of new forms,
interpretation of design, and the use of new materials. The use of new materials and the
development of techniques must be readily available to local artists, designers and
craftspeople so that they might maintain the prestige of their cultural products.

Conclusion
There are two proposed approaches to solving these problems: the development
approach, and the conservative approach. These approaches require the participation
and support of related government agencies, particularly the Ministry of Culture and the
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Ministry of Commerce, and the general public. New channels must also be explored for
the learning of the aesthetic value of this cultural jewelry design, and must follow the
concept of cultural integration, aimed to create and develop sustainable cultural
innovation, creative society and improved marketing strategies.
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UNESCO Cities of Design:
Montréal as prototype
Christopher J. MOORE
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Abstract
On May 12, 2006, the United Nations Educational, Scientific and Cultural Organization
(UNESCO) officially declared Montréal as an international City of Design. As the only
North American metropolis to have received this designation from UNESCO, Montréal is
the ideal location to begin a program of research interrogating and questioning the merits
of a “Design City.” This paper outlines the early stages of a transnational investigation
connecting all ten UNESCO cities through comparative case study analysis.
For six days in May 2011, a diverse group of 22 designers, artists and researchers from
seven countries explored Montréal’s designation as a design capital. This collaborative
research residency was organized in partnership with DesignInquiry, a non-profit
educational organization devoted to researching design issues in intensive team-based
gatherings. Participants engaged in a critical examination of the qualifying criteria
invoked by UNESCO during the selection process for prospective cities. The evaluative
rubric published by the organization is profoundly weighted towards the presence of
existing creative economies, almost exclusively privileging industrial development. By
contrast, this research residency focused on the social realities and impacts of design in
constructing individual and collective experiences within the built environment.
The long-term objective of this project is to conduct similar research events in each of the
UNESCO-designated cities, in order to address how design can fundamentally influence
the quality of life for each city’s inhabitants. The study will also evaluate the validity of
applying a universal model of assessment to geographically, culturally, and economically
disparate regions of the world—an approach that is seemingly antithetical to the UNESCO
vision.
Keywords: cultural diversity, the built environment, UNESCO creative cities network,
urban planning, economic sustainability, collaborative research
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Context and Background on the UNESCO City of Design
Program
In 2004, the United Nations Educational, Scientific and Cultural Organization (UNESCO)
initiated the Creative Cities Network with stated goals to “promote the social, economic
and cultural development of cities in both the developed and the developing world [... and
to] share interest in UNESCO’s mission towards cultural diversity” (UNESCO, n.d.).
Among the other categories (Literature, Film, Music, Media Arts, Gastronomy, Crafts and
Folk Art) lies the most populated division, City of Design, which launched in 2005.
Currently, the member cities in the network consist of Berlin, Buenos Aires, Kobe,
Montréal, Nagoya, Shenzhen, Shanghai, Saint-Étienne, Seoul, and most recently, Graz.
Cities are designated by application and must demonstrate adherence to the following
criteria: established design industries; a cultural landscape fuelled by design and the built
environment; design schools and research centres; creators with continuous activity at a
local and/or national level; experience in hosting fairs, events and exhibits; opportunities
for designers to use local materials and urban/natural conditions; and the presence of
design-driven support industries (UNESCO, n.d.).

Figure 1
Source: UNESCO (n.d.)
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Rationale for Thematic Focus: Design and Everyday Life
The Cities of Design program is relatively new, and has yet to be significantly studied or
challenged. The pervasiveness of designed artifacts and environments demands the
establishment of a focused discursive exploration aimed at understanding the crossdisciplinary influence and manifestation of design practices within everyday life. Through
comparative analysis of diverse urban geographies, this long-term study seeks to define
a common language and philosophical approach to applying design practice in the
management of human experiences within cities.
This program of research is not simply an exercise in valorizing the achievements of the
UNESCO cities; its ultimate aim is to provide a manifesto for global action and
empowerment, improving lives through design. Through analysis of successful instances
of design in the built environment, advocacy on behalf of the discipline will be a
cornerstone of the research outcomes. Design has long been a ubiquitous, but invisible
part of the everyday lived experience for a majority of citizens, and it is hoped that this
project will inspire further urban design studies through a continuing program of inquiry.
A precedent was set in 1964 when designer Ken Garland (1964) published the First
Things First manifesto. Signed by over 400 influential leaders, Garland attempted to
reposition the field of design, which he felt had become uncritical, and detrimental to the
welfare of citizens. The UNESCO project has a parallel purpose, in reaffirming that
design is not a neutral, value-free process of creation. Challenging archetypes, placing
users before products, redesigning systems from the bottom-up, connecting with
complementary disciplines of scholarship, and understanding the interconnected cycle of
design-production-consumption-disposal-afterlife are all very timely topics.
Cognitive scientist and design theorist Donald Norman has written extensively about the
necessity for restoring human-centred approaches to the design process. In his seminal
text, The Design of Everyday Things, Norman (1988) describes the psychology behind
effective and ineffective design practices, providing cautionary examples of the negative
consequences resulting from bad design decisions. Favouring the needs of individuals
over secondary concerns like aesthetics can have significant impacts on daily life,
reducing alienation and improving upon encumbrances that have been tacitly accepted
as a result of lazy thinking.
Similarly, designer Bruce Mau’s exclamatory book and touring exhibition, Massive
Change, presents the value proposition of design as an all-encompassing lens on the
world. Mau describes the project as thus:
Massive Change explores paradigm-shifting events, ideas, and people, investigating the
capacities and ethical dilemmas of design in manufacturing, transportation, urbanism,
warfare, health, living, energy, markets, materials, the image and information. We need to
evolve a global society that has the capacity to direct and control the emerging forces in
order to achieve the most positive outcome. (Massive Change, n.d.)
As a polemical statement, its strength lies in the numerous concrete instantiations of
effective design thinking applied to the medical industry, education, as well as housing
and infrastructure systems for rural or developing regions (Mau, 2004). The UNESCO
case study research builds upon these foundational examples, by applying analogous
critical interpretation to urban spaces, as opposed to discrete artifacts.
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Montréal as Prototype
Design in Montréal plays a fundamental role in all municipal policies and strategies, as
legislated in the Economic Development Strategy, Urban Plan, Heritage Policy, Cultural
Development Plan, and Strategic Plan for Sustainable Development (Design Montréal,
2006). As the home of international design networks, including ICOGRADA (The
International Council of Graphic Design Associations), as well as every professional
organization in the province, design represents 34% of all creative industries in the city
(Design Montréal, 2006). As a subject of research, this atypical abundance of creative
capital and policy support for design industries make Montréal a model case study
location.

Figure 2
Source: UNESCO (n.d.)

Montréal has nurtured commendable examples of sustainable practices, and the city
demonstrates a fundamental integration of art and life. The inaugural speech from
UNESCO Director-General Koichiro Matsuura summarizes Montréal’s attributes as such:
Even the city itself acknowledges that ‘design in Montréal is not simply for show but a
source of daily wellbeing.’ Not only has Montréal demonstrated that design can be a
powerful tool in promoting inclusion and plurality of values, but the city has also called
upon its citizens to play a critical and active part in mobilizing design to inspire more
innovative living environments that enhance daily life and existence. (Matsuura, 2006)
Much has been written about Montréal’s arts and cultural attractions, but little has been
explored in terms of the design and infrastructure that support the more showy aspects of
city life. The integration of public art, design, and innovative public systems make
Montréal a rich, multicultural community to establish a set of evaluative criteria, which will
subsequently be applied to the other nine UNESCO-designated cities.
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DesignInquiry: DesignCity Montréal
To initiate the UNESCO program of research, a diverse group of 22 designers, artists and
researchers from seven countries explored and interrogated Montréal’s designation as
North America’s first and only UNESCO City of Design during the month of May, 2011.
This six-day collaborative residency was organized by the author and Emily Luce, in
partnership with DesignInquiry—a non-profit educational organization devoted to
researching design issues in intensive team-based gatherings.

Figure 3—DesignCity Typeface by Melle Hammer
Source: DesignInquiry (2011)

Participants were prompted to consider what characteristics exemplify a “City of Design”:
“Do designers control these qualities, or do they evolve out of the ways people use the
city? Given its status as a cultural hub, does Montréal contain inherent design qualities in
its topographies, citizens, and outputs?” (DesignInquiry, 2011a) Based on this thematic
framework, each contributor proposed a research question or creative project to explore
during the residency. The organizers (or “framers”) oriented the proposals using three
primary lenses—people, places, and things—and then filtered them into four process
modalities: presentation, research, production, and facilitation. This resulted in a tentative
“Not the Schedule” of activities—a signature of DesignInquiry events that accommodates
more fluid and responsive programming. Such an unconventional approach reflects the
productive nature of the gathering, which focused on in-situ development of collaborative
research-in-progress. Unlike most professional conferences that focus on presenting the
end stages of an investigative process, DesignCity Montréal invited dialogue and
exchange on projects in their germinal stages.

Figure 4—Not the Schedule

The shared live-work space for the week also embodied the concept of design in flux.
The building in which all participants temporarily resided has functioned as the Mother
House and chapel for the Sisters of Charity (the Grey Nuns) since 1871. The order was
founded in 1737 by Marguerite d’Youville, who was recognized as a Saint in 1990, and
whose body remains in the catacombs located below the chapel (Grey Nuns of Montréal,
n.d.). The building was partially turned over to Concordia University in 2007 for use as
student residences, and will eventually house the institution's entire Faculty of Fine Arts.
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A small number of the remaining Sisters continue to share the space, until they are
moved to new housing in 2012 (Concordia University, n.d.).
In addition to sharing sleeping quarters, communal cooking became an extension of
research and creative practice. All residents took responsibility for various aspects of food
preparation and coordination, focusing on sourcing local ingredients and traditional
Québecois fare. The philosophical impetus was to build a community spirit, and to foster
a flat hierarchy where academics, design professionals, and graduate students all shared
equal amenities, regardless of their status or level of experience. This holistic, immersive
experience demonstrated that some of the most productive discussions occur over dinner
or informal evening conversations, not in lecture halls or behind podiums.

Figure 5—Communal living and collaborative cooking
Source for Grey Nuns image: Concordia (n.d.)

Each morning, designated “prompters” coordinated the daily activities, based on identified
themes: the legacy of 1960s futurism, transportation systems (the highly-lauded Metro
system, the popular Bixi bike sharing program, etc.), public art, architecture, guerilla
interventions, and so forth. Brief presentations provided a contextual framework for the
selected theme and introduced research questions that the group would explore during
daily excursions. Individuals were expected to contribute to the development of one
another’s research pursuits in an open source, collaborative manner.
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Figure 6—Morning “prompts”

To investigate the research questions, DesignCity participants moved throughout
Montréal on foot, Metro and bicycle, capturing experiences, photographs and impressions
of planned and spontaneous design in the urban environment. Expeditions to the iconic
sites of Expo 67 and Olympic Park provided opportunities for reflection upon the lifespan
of urban design and decay, while dérives through Boulevard St. Laurent's varied food
vendors and Griffintown's turbulent state of structural transition revealed the layering of
competing cultural constructions. As a multicultural city with enduring divisions between
the French and English communities, the group explored themes of boundaries,
thresholds, and displacement, within the context of historical settlements. In Québec,
there exist parallel anglophone and francophone organizations for virtually every creative
discipline, as well as many other areas of public life. The design community is no
exception.
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Figure 7—Dérives and urban explorations

Reflecting upon experiences in the urban landscape, participants began developing
preliminary visual and written notations that would lead to more complex, resolved
projects related to their research interests. Samples from this voluminous output reveal
the breadth of different approaches utilized by the residents to process their reactions to
the city.

Figure 8—Pages from participant Tim Vyner’s sketchbook
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Figure 9—Selected sketches from participant Gail Swanlund

“Je me souviens”: Portes Ouvertes Design Montréal
The impressions, findings and works-in-progress of the participants coalesced into two
site-specific public installations as part of Portes Ouvertes Design Montréal, a launch
event for the city’s Mois du Design (Month of Design). This citywide design festival was
scheduled one month following the DesignCity event, attracting more than 17 000
visitors, in addition to general public foot traffic (Portes Ouvertes Design Montréal, 2011).

Figure 10
Source: Portes Ouvertes Design Montréal (2011)

The ground floor atrium space of Concordia University’s Engineering and Visual Arts
Complex was utilized as a launch site for the event. This open and vaulted area serves
as the main corridor to one of the busiest Metro stations in the STM (Société de transport
de Montréal) system.
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The exhibition title, “Je me souviens” (I remember), is derived from the official provincial
motto that poetically alludes to historical tensions between the francophone and
anglophone populations in Québec. It also serves to describe the reflective experience of
the DesignCity participants. The assembled nature of the installations referenced the
collaborative, flat hierarchy structure of DesignInquiry, which promotes cross-disciplinary
contribution and the free and equal exchange of information and ideas. Illustrating the
multiplicity of viewpoints gleaned from a shared experience, the exhibition demonstrated
the continuing synthesis of questions inspired by Montréal's designation as a UNESCO
City of Design.
Organization and production of the exhibition was coordinated by a curatorial team
consisting of the author, Ben Van Dyke, and Emily Luce. Preparation time was
exceptionally brief, and further constrained by limited funds to fabricate the installation
components. The DesignCity residency was heavily subsidized by institutional grants and
external funding, leaving a meager seven hundred dollars to produce an impactful
presence for the Portes Ouvertes event.
The first-floor entry space served as a teaser and unconventional wayfinding system to
direct visitors to a less public installation. Using QR codes—a new form of bar codes that
can be read by smart phones—the team generated floor tiles linking to online content
created or formatted specifically for low-resolution delivery. Attendants were on-hand to
demonstrate how to interact with the installation, and to provide mobile devices for those
who did not have access to the technology.

Figure 11—QR code installation in atrium of Concordia University
Source: DesignInquiry (2011c)

The second, more intimate space, provided a less mediated experience of the DesignCity
participants’ observations and works-in-progress. Formally and conceptually reflecting the
open and shared nature of the collaborative process, a sixty-foot by 18-foot patchwork
assemblage of visual and textual documents was constructed. In addition to the printed
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matter, a documentary video short animated the space with interviews and visuals
captured during the residency. Given the limited reflection and development time
between the event and the exhibition, this integrated layout demonstrated a more honest
approach to showcasing research from the six-day intensive.

Figure 12—60’ x 18’ installation at Concordia University

DesignCity participants were also encouraged to submit entries to the peer-reviewed
DesignInquiry journal, which exists in both online and printed formats (DesignInquiry,
2011c). The materials selected for publication represent more formalized content, as
opposed to the less filtered material presented during the Portes Ouvertes exhibition.

Figure 13—DesignInquiry Journal
Source: DesignInquiry (2011c)
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Post-Mortem and Research Challenges
The DesignCity residency in May 2011 successfully inaugurated a new program of inquiry
on the UNESCO City of Design designation. Not only did it initiate a dialogue on design
practices in urban centres, but it also helped to facilitate connections with a global
network of researchers and practitioners. On a smaller, regional scale, this event also
provided a testing ground for collaborative production and organizational structuring. The
lessons learned from this event will be applied to subsequent gatherings in partner cities,
in order to yield the most fruitful results from these investigations.

Design Tourism Versus Critical Analysis
Occasionally, the DesignCity event functioned as a form of global tourism, masquerading
as a research study opportunity. This sensibility could be attributable to the fact that 22
outsiders descended upon an unfamiliar city for an extremely brief period of time. Greater
background knowledge in the history and culture of a region is required before
meaningfully assessing its manifestations in the built environment. First impressions
recorded by the participants were useful in highlighting issues and phenomena that have
become familiar to the point of invisibility in the lives of local residents. However, any
interrogation requires depth and continued exploration to avoid superficial
characterization. This will be an important consideration when pursuing studies in the
other UNESCO cities.

Development of Measurement Tools and Evaluative Criteria
A second factor inhibiting clear and useful results from the event was the lack of welldefined measurement tools. The free-form nature of the “Not the Schedule” provided rich
creative explorations and outcomes, but requires an increased level of structure and
rigour to derive strong evaluative results. Perhaps the underlying sense of design tourism
could be ameliorated through more focused research questions, rather than a broad set
of thematic investigations. It is clear that several follow-up events of a similar nature will
need to be scheduled to address more specific concerns.

Keeping Up With Expansion of the UNESCO Program
Since the DesignCity event, UNESCO has designated Graz as a City of Design, and the
program will continue to expand indefinitely. With limited time and funding, it will be
necessary to define the scope of the research project. Possible approaches include
limiting the study to the first ten designated cities, or focusing more on the UNESCO
program as a whole, using selected cities merely as exemplars.

Project Funding and Time
The nature of this project requires a great deal of travel and costly production. Seed
funding from various sources has been awarded to initiate the research, but a more
significant capital infusion will be required to fully realize the project to completion.
Moreover, this study cannot be completed within summer semesters or a sabbatical, so a
balance of research and teaching during academic terms will need to be reconciled to
facilitate extended periods of travel.
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Current and Future Initiatives
DesignInquiry: Berlin
DesignInquiry is currently planning a follow-up residency in Berlin, to take place during
August, 2012 (DesignInquiry, 2011b). Florian Sametinger, a DesignCity participant and
member of Berlin’s Design Research Lab, is working with the University of the Arts Berlin
to facilitate an event in the second UNESCO-designated city (Design Research Lab,
2011). Feedback and observations from the Montréal residency will be used to reframe
the forthcoming gathering in Berlin.

Figure 14—ACHTUNG! DesignCities: Berlin call for participation
Source: DesignInquiry (2011c)

Catalogue
A modest institutional grant is funding the publication of a catalogue for the DesignCity
event. Participants have developed and refined their research and creative explorations
for inclusion in this project. More formalized texts and visual media will document and
follow up on the “Je me souviens” exhibition, as well as anticipate future expansion of the
project.

Documentary
The most significant outcome of this project is the production of a documentary video on
the subject of the UNESCO City of Design program. Its purpose is to advocate for the
importance of design as an overarching consideration in the development or reimagining
of urban spaces. The video is aimed at a multivalent audience of viewers, including
academics, design practitioners, policy-makers, and those with a special interest in urban
studies. As such, the tone will be less academic and more accessible, employing editing
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techniques derived from popular media and television. It is critical that this study make
connections with a variety of related disciplines, to ensure that the message is relatable
and understandable to a majority of audiences. Seed funding is currently supporting the
production of a short-form documentary video on Montréal as a prototype, which will
serve as a proof of concept before embarking on the large-scale project.

Web Repository
To facilitate public access to the results of this study, a living web archive of media clips
and texts is being generated as a complementary mode of dissemination. This website
will initially serve as a repository for raw data collection that has not yet been analyzed or
synthesized to any great degree. However, as the project advances, greater stratification
in the levels of processed information and formality will exist. The archive serves manifold
purposes and communities. From the perspective of the researcher, it becomes a hub for
storing and accessing documentation collected during the ongoing research
investigations. For educators, it can serve as a location to access open source teaching
tools for classroom use and study, introducing greater degrees of international content to
the traditional Western canon.

Conclusions and Next Steps
In summary, this is a very large and complex project that requires management of many
individuals over an extended period of time. The first DesignCity event revealed the
complex and problematic nature of the UNESCO program, while also testing new forms
of collaborative research and creation. Academic partnerships with more professionallyoriented organizations such as DesignInquiry facilitated a rich mix of scholars, students
and industry players. Furthermore, involvement with the Portes Ouvertes Design Montréal
event accelerated the dissemination of preliminary research findings and observations,
generating momentum and capturing the interest of local and global partners and
collaborators.
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Abstract
Examining the implications of a radical redefinition of the relationship
between the senses and intelligence for practice based research inquiry and
research through design, this paper is based on a central premise that
fundamentally redefines the epistemology, pedagogy and the function of
design and has far reaching consequences for our understanding of
language, intelligence, meaning, the senses and subjectivity. This pragmatic
and holistic approach to consciousness is used here as a tool to examine
and re-conceptualize the purpose, methodology and evaluation of research.
Considering the problems created by the deep-seated and enduring legacy
of rationalist principles, the alternative it proposes is that rather than
recognize the intelligence of perception we should be seeing that perception
is intelligence. Investigating the implications of this new approach for
concepts such as decision making, objectivity and the presumed end point of
research, it argues that shifting any inquiry away from the unequivocal
towards the ambiguous is perhaps one of the most difficult aspects of this
paradigm and it is not just another way of saying that anything goes, but
rather that work must be judged against different criteria. Truth is
contingent, beliefs change, there is nothing is set in stone. And it is this
flexibility that gives us such a great opportunity.
Set within landscape architecture, it has implications for other architecture,
art and design disciplines, philosophy, aesthetics and education more
generally.
Keywords: philosophy, perception, research methodology, pragmatism, ambiguity,
landscape architecture
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Introduction
Research in design, as it is in any subject, is ‘a process of investigation
leading to new insights, effectively shared’ (HEFCE, 2011). This simple
definition makes you wonder why it is apparently so difficult to undertake,
why design research remains ‘highly contested’, (Swaffield & Deming,
2011:43) weighed down with ‘confusion and controversy’ (Cross,
2007:126), still fraught with the misunderstandings and misconceptions
(Durling, 2002) identified a decade ago when it was a relatively young,
emergent discipline. Arguing for a fundamental shift in the way we think
about how we perceive to deal head on with the ‘one big mistake’ Ryle
1949 (reprinted 1990):17) derides as ‘The absurdity of the Official
Doctrine’, this paper traces the contentious nature of design research
directly back to the dichotomy between body and mind to which Ryle
refers. Proposing that research in design shouldn’t really be any different
from research in any other discipline, does not suggest that design
research is just another form of ‘‘problem solving’ or ‘information
processing’’ (Cross, 2007:127). It does tell us however, that
groundbreaking research in or through design is absolutely achievable,
and that this can be critical, rigorous and ‘brilliant in idiosyncratic
freewheeling ways’ (Rorty, 1999:178). The point is that research in design
doesn’t necessarily have to be scientific and neither does it need to be
based on rationalist views about the nature of intelligence, emotions, facts
and values.
The paper is based on a central premise that fundamentally redefines the
epistemology, pedagogy and the function of design and has far reaching
consequences for our understanding of language, intelligence, meaning,
the senses and subjectivity. As a pragmatic and holistic approach to
consciousness this provides a tool to examine and re-conceptualise the
purpose, methodology and evaluation of research. Set within landscape
architecture, it also has implications for other architecture, art and design
disciplines, philosophy, aesthetics and education more generally.

Philosophical underpinning
From a pragmatic perspective, designing is an iterative complex process,
involving research, testing, redefining, refocusing and expressing ideas in
a particular medium. It is the synthesis and analysis of a plethora of
information to make propositions for the future. To do it well takes
aesthetic skill, artistic sensibility, expertise and judgement, as well as
technological know-how. Currently, the predicament design research finds
itself in, is that no matter how scientific or phenomenological the process
is, some part of it is thought to involve a deeply mysterious and unique act
that, separate from intelligence, lies beyond investigation, entangled in
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creativity, the mind’s eye and the subconscious, engaging with universal
truths and essences, archetypes and visual modes of thinking. Although it
might make design seem special and alluring, this introduces a
fundamental weakness, a conceptual void at the heart of the process that
compromises research inquiry as much as it does design pedagogy. The
problems stem from theories of perception. The Greeks got it wrong,
Descartes was largely responsible for maintaining the perceptual myth and
we are still suffering the consequences.
Intensely nuanced and variable, the general picture we have of the
perceptual process depends on a sensory mode of thinking that somehow
intervenes on our behalf to organise various inputs in order to serve
intelligence – ‘a disastrous idea that has haunted Western philosophy
since the seventeenth century (Putnam, 1999:43). Despite all the postmodern rhetoric, concepts such as visual thinking, intuition, language,
emotions, artistic sensibility and design expertise remain imbued with the
fundamental Cartesian distinction between mind and body, between facts
and values, real truth and mere opinions, the consequence of a damaging
metaphysical duality that has slipped under the intellectual radar,
disguised in visual and perceptual theories.
Underpinning the distinction made between different conceptual
frameworks such as science and art, this oddly enduring duality leaves us
with a narrowly defined view of intelligence and rationality, the belief that
language is linear and logical and that emotions and intuitions are
subjective, irrational and inexplicable. Belief in a sensory interface that is
supposedly making decisions on our behalf, means that whether research
is undertaken from an empirical or transcendental perspective, or indeed
anywhere between the two, it cannot escape a clutch of metaphysical
concepts based on objective, universal truth or subjective, hidden
essences, either position being nothing more than a camouflage for all
sorts of agendas that are poorly articulated and open to abuse, essentially
opinion masquerading as self-evidence. So prevalent are these rationalist
beliefs, they are often taken to be common sense. It is also why some
would plead that the process of designing is a special case, because it
supposedly straddles these two conceptual realms.
This is a profoundly unequal dichotomy, with science as the epitome of
truth and knowledge and art considered a bit fluffy, subjective, a matter of
taste not fact. It leaves us with a number of fairly predictable scenarios
translating on the one hand, into efforts to identify primeval, subconscious
yearnings and recognitions, the invisible, or what lies beneath the surface,
on the other, calls for research to be neutral, simple, clean and objective,
with replicable analyses based on hard facts and incontrovertible truth.
Caught on the horns of this dichotomy, an awful lot of time is spent
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developing increasingly complex and elaborate strategies to build bridges
or gateways between what are characterized as the emotional, intuitive
aspects of design and the logical side, which deals with practicalities and
language. Similarly, trying to understand the creative possibilities of a
‘confusion of thought and perception’ (Davey, 1999:8) working out how we
can synthesize thinking in images with thinking in words, as well as how
we might teach such a skill has become a preoccupation. Trying to patch
up the division between the senses and intelligence, either by stressing
the close proximity of the two or even arguing to reverse the usual
rationalist bias, researchers are forever looking for new ways to freshen up
old propositions, for example focusing on the aesthetic nature of scientific
thought or language and the consensual, rational basis of poetic
discourse. In contrast, speculation about what is actually perceived is
negligible, despite as Ingold (2000) observes, this almost certainly being a
far more significant question to ask.
Notwithstanding the substantial and impressive body of research dealing
with an array of historical, contextual and technological issues, as esoteric,
practical, obscure or technical as you like, the picture remains pretty much
the same. At the critical point, when it tries to address the designing part of
design, significant chunks of the process go missing; they slip away into
an arcane, sensory netherworld. The spatial, conceptual and visual skills
needed to generate form, to express ideas through materiality, the nuts
and bolts of understanding why things look the way they do given the time,
place and context, are hardly ever addressed.
The extraordinary success of the scientific paradigm has led to us being
practically transfixed by the idea that research has to adopt a scientific
methodology, maintaining at all times a neutral objectivity, even though
time and again it has been shown that the design process does not sit
easily within it (see Broadbent, 1988 (first published in 1975):321), neither
incidentally do many other disciplines, including paradoxically, the
sciences. Over the years, warning bells have been sounded about the
validity of the rationalist doctrine. Railing against the empiricist proclivity at
the turn of the 20th century, James (1981 (first published in 1907):20) said
that the devotion to science was so overwhelming, it was to all intents and
purposes, a religion, ‘Our children, one might say, are almost born
scientific’, he despaired. The ‘cult of the fact’ Hudson (Hudson, 1976 first
published 1972) criticizes remains almost impassible and we are still
‘dazzled’, Midgley (2001:59) says, by science. Support for this dissenting
view, particularly from within the scientific community itself has made a bit
of a dent in science’s otherwise copper-bottomed reputation and design
research is not alone in emerging from decades of analytical, logical
inductive reasoning, number crunching, longitudinal studies and so-called
objective analysis. But although in principle, many agree with Cross
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(2007:126) that it is ‘no longer necessary to turn design into an imitation of
science; neither do we have to treat design as a mysterious, ineffable art’,
and despite a slow migration away from the explicitly scientific systems of
inquiry such as those espoused by McHarg, led by amongst others, the
existential ‘happenings’ organized on the beaches of California by Halprin
in California (see Walker & Simo, 1994) phenomenological explorations of
topophilia by Yi fu Tuan (1974) and concepts of placelessness of Edward
Relph, (1976), the promise of certainty and truth offered by hard scientific
methodology, is difficult to resist. A concern that clearly resonated with the
46th World Council of the International Federation of Landscape Architects,
Rio de Janeiro in 2009 and at the General Assembly of European
Federation for Landscape Architecture, Brussels in 2009 is the growing
number of university departments requiring a scientific PhD as a
prerequisite for teachers of design. Both meetings voted unanimously to
urge funding bodies, universities, ministries of education and professional
organisations to address the decline in knowledge and expertise this is
causing as a matter of urgency, on the basis that it is damagingly
prescriptive and will do enormous harm to the future development of the
discipline.
More insidious however, is the fact that even when a scientific
methodology is not explicitly adopted, the underlying rationalist principals
are just too sticky to shake off, evident for example in the belief that we
are ‘’getting closer to the way things really are’ or ‘more fully grasping the
essence of…’ or ‘finding out how it really should be done’’ Kuhn, quoted by
Rorty (1999:187). They underlie attempts to find descriptions of the world
as it really is, are clearly exposed in the notion that it is possible to gather
practical, utilitarian hard facts, remote from the ‘muddy, painful and
perplexed’ world of personal experience’ James, (1981 (first published in
1907):23) and the idea that these facts can be separated from values, or
that values can be added on after the facts have been established. Lurking
in the background is a residual, deep-seated dependence on universal
conceptions that are beyond all doubt, impermeable and implacable. The
divided consciousness remains absolutely fundamental.

The pragmatic alternative
The alternative is to avoid altogether the ‘obsolete and clumsy tools’ that
distinguish ‘between absolutism and relativism, between rationality and
irrationality, and between morality and expediency’ (Rorty, 1989:44). By
adopting an interpretative view of perception, the whole metaphysical
edifice built on the flawed conception of a sensory mode of thinking comes
tumbling down. Rather than argue we should recognize the intelligence of
perception, we should be recognizing that perception is intelligence.
Unlocking a major part of the debate, it disengages aesthetics, the visual,
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creativity and many aspects of consciousness from primitive bodily ways
of knowing, disentangles it from psychology and using a fresh common
sense approach, brings materiality back into the picture.

Embracing ambiguity
Not only does this give us a means of dealing with spatial, visual
information that is artistically and conceptually rigorous, we can also reject
the idea of universal, inviolable truth without necessarily being sucked into
the argument that the only alternative is to believe everything is relative
and dependent on a point of view. But moving the purpose and
methodology of design inquiry into such potentially ambiguous areas
requires taking on board what may seem at first to be a number of
contradictory propositions. For example, apart from recognizing the
slippery nature of language and the interpretative nature of facts, we have
to accept the rationality of emotions. Pragmatism focuses unequivocally
on knowledge within a particular medium rather than any notion of innate,
generic skill, suggesting that all perceptions, observations and analyses
(even the most scientifically based) are ambiguous, flexible and open to
interpretation.
Changing the epistemological basis of design, the bottom line is that we
have no choice but to engage with ideas at every stage of the process.
Understanding that even the most intimate, seemingly mystical elements
of design are based on knowledge and knowledge alone prepares the
ground for a fresh artistic and conceptual approach to design, establishing
it as a holistic, critical endeavour. From this perspective, it makes any and
every part of the design process accessible to investigation, it is also clear
that the limits of our inquiries are governed only by our knowledge and
experience. Responsibility for understanding what sense we make of the
world is handed back to us. The driest, most reductive statistical equation
or number crunching analysis is as full of presumptions and
preconceptions as any ephemeral, instinctive response. Look at the
debates relating to climate change and it’s easy to see how open to
interpretation the facts can be, let alone finding any consensus as to what
is an actual fact and what isn’t.

Evaluation
We should recognize that what is considered to be clear and rigorous
research is absolutely contingent upon the knowledge, values and
opinions of those who judge it. This explains why Swaffield and Deming
(2011) find that what is valued in research is shaped by academic location,
the educational background of academics and the particular approach of
editors and reviewers. Those undertaking research effectively enter a
lion’s den, work can easily end up in the hands of someone with a
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conflicting agenda, an entirely different view of the world. So, as
supervisors, reviewers and editors, our role is to be informed and make
judgments from a position of knowledge and experience, aware of our
prejudices, preconceptions and desires. The hard part is to recognise what
these are and then to have the courage to put them to one side if
necessary. This is being properly objective – not trying to gauge how
closely the work measures up to our own ideas, but being open and
pragmatic enough to appreciate what might be an entirely different way of
understanding things, aware that there is no single model for good work in
any academic discipline and that we can even be, Rorty (1999:181)
suggests, more relaxed about whether we have a rigorous research
methodology or whether their work produces knowledge rather than mere
opinion
Precisely what excites or appeals to us will depend on our inclination and
temperament. James (1907) distinguishes between those who are tough
minded from those who are tender minded, whereas Rorty (1999:127)
suggests a more apt divide is between ‘those busy conforming to wellunderstood criteria for making contributions to knowledge from people
trying to expand their own moral imaginations’. And this is precisely the
point. Rather than staying within the safety of fixed disciplinary
parameters, in order to overcome a long period of technological
stagnation, we need to be more aggressively expansive, appropriating and
operating confidently, making connections between disciplines, linking
theory and practice, ideas and form, evaluating the ethical, aesthetic,
ecological and artistic value of the physical and imagined environments
with the explicit purpose of investigating how this knowledge can be used
directly to inform design.

Design unlimited
The reason the complexities and richness of landscape architecture might
appear difficult to capture, in the end, comes down to our own conceptions
and ideas. If we really want to fully articulate the way we experience the
world, there can be no room for the dry bureaucratic talk that squeezes the
life out of any debate about place and space. We need a better set of
descriptions. It is not as though we are stuck for ideas. There is a wealth
of literature and research, evidence scientific, academic and anecdotal,
imaginative narratives to inspire and show us things we hadn’t noticed in
the world. The real skill of a designer is in using the information to capture
these narratives and/or create new ones through good investigative
digging and then explicate the work in such a way that it fires the
imagination. Obviously, it is not just about language and language alone.
The narratives, the words, must be made real, supported by a
demonstration of their spatial implications. When dealing with the
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transformation of a place it is not only the understanding of new ideas that
enables us to adjust to new circumstances and possibilities but the
convincing and appropriate evidence of their expression in physical form.
If we steer clear of the safe options we can begin to fill the conceptual void
by talking seriously about ideas and their function in quality design.

Conclusion
Ditching the metaphysical baggage that weighs down most current
theories of perception, enables us to demystify the art of design, teach the
generation of form, connect spatial strategies to real places and develop
ways of working that not only encourage but also demand the expression
of ideas, the ideas that are fundamental to the design process. Changing
the focus in the way we think of landscape from technology towards ideas,
seeing the landscape as both a cultural and natural resource and a
physical and abstract entity, having economic and social value, looking at
the experience people have of their physical environment as well as
making the vital connections between governance, culture, health and
economics – these steps go some of the way to providing a viable new
platform from which to deal holistically with the rural and the urban,
wilderness and man-made, the most treasured and memorable and as
well as the unloved and degraded. Setting a new agenda for research to
bring fresh insights that will shape the future of our environment.
There is inevitably a degree of anxiety when old certainties are challenged
and the interpretative, transient nature of everything we believe to be true
finally dawns on us. Shifting any inquiry away from the unequivocal
towards the ambiguous is perhaps one of the most difficult aspects of this
paradigm and it is not just another way of saying that anything goes, but
rather that work must be judged against different criteria. Truth is
contingent, beliefs change, there is nothing is set in stone. And it is this
flexibility that gives us such a great opportunity. If we have the confidence
to move away from the central hard core of scientific assumption and
methodology, there is a real chance to develop new approaches, make
connections across and between disciplines, erase rigidly drawn
boundaries delineating and distinguishing practice from theory. The old
Cartesian duality is a house of cards…. time to blow it down.
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Abstract
This paper presents completed research in phase one of a project into the interdisciplinary
co-design and collaborative uses of social media in urban settings. Research now includes
place-specific computing, locative media applications (‘apps’), and open source tools
(OpenStreetMaps, Ushahidi). While studies exists on locative technologies with
implications for urban planning and collaboration, there is little research on the designs of
locative apps for ‘cultural mapping’ in city settings. Following the themes of Re:Search, we
investigate ways the design of a mobile app may mimic, change and transform earlier
paper-based approaches to experimental urban mapping, namely the Urban Gallery
Methodology. In terms of design, through co-creation and its critical reflection, we address
the challenges and realisations of transposing this method to mobile social and locative
media. We discuss the potential of social media to enhance urban studies and the domain of
cultural mapping. We argue for greater attention to co-design and the relation between the
development of such apps and their situated use as part of an ongoing user-related wider
design and mapping process. We conclude that apps need research about both their design
and contexts of use.
Keywords: social media, urban mapping, co-design, app, urban gallery
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Contexts
As research delegates to the 2012 international Design Research Society Conference
held in Bangkok many of us will have ‘smartphones’. These devices will be on the move
across the city and between conference rooms. They will be used to shift media and
messages across time and space in dynamic communicative events. We will most likely
use them to check local weather. We will employ GPS maps to navigate the streets of the
city. We may activate ‘apps’ to search for restaurants and cultural highlights. Very
probably we will process email to use our mobiles during conference presentations to
engage in the emergent flows of social media, such as Twitter. People beside us may
well take photos of slides from presentations. These images may be posted to public
sites such as Flickr and shared with colleagues and students in remote locations in realtime via Facebook.
Behind these mobile media tools and related socially communicative activities lies design.
Mobile social media are clearly now a lively and expanding part of our professional and
personal communicative repertoires. Rarely does research look specifically into the
design of social media outside of computing research venues. Studies now exist on the
fast growing domain of location-based technologies (e.g. Gordon & de Souza e Silva,
2011). Little research exists specifically on the designs of locative media applications
(see Nova & Girardin 2009 on gaming). In our contemporary professional and popular
cultural lives, these applications are fast being developed, consumed, used and shared.
In the last week of 2011, according to Flurry, an analytics company, a startling 1.2 billion
apps were downloaded (source BBC World News, 3 January 2012).
In this paper we reflect on research in phase one of a larger project into the co-design
and collaborative uses of social media in urban settings. Our design work centred on the
co-development of an application called Streetscape for smartphones that aimed to
support the cultural mapping of urban spaces. Cultural mapping concerns the contextual
and communicatively situated relations between cityscapes and social interaction. In
Urbanism, cultural mapping entails the holistic understanding and interrelation of
resources of an area that may be profiled according to various categories, such as
institutions, demographic representations, lifestyles and social needs, local history,
industries and businesses. The paper examines the complex conditions and contexts in
transposing an existing paper based experimental mapping tool, Urban Gallery, to
smartphones via locative social media.
The Streetscape application was developed by a team of interdisciplinary partners
(researchers from urbanism, communication design and informatics researchers, media
and interaction designers, and a mobile software company). It was tested in a workshop
in August, 2011 with 67 students as part of a university master’s urban design studio
course. This incorporated a two day interchange, following the format from Urban Gallery,
hosted by a small organization working with art and interventions in public space in an
inner city location. Ethnographic methods and filming were applied in use contexts, and
student evaluation material was collated. These data were gathered for further research
into links between design and use, for closer study of processes of actual implementation
in groups and for study of the students’ actual textual productions.
Our main research question was: What design challenges arise in co-constructing and
transposing an existing experimental urban mapping tool and activity to a locative mobile
social media ‘app’ for collaborative use by large groups? Below we present a review of
related research, and a case in which we outline our design work and research methods
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and describe use contexts. We then present findings and close by considering the
potential of locative social media in experimental urban mapping.

Co-design
In developing Streetscape we needed to look into an interdisciplinary nexus of research
on the rapidly emerging fields of ubiquitous computing as it becomes oriented to locative
media and the proliferation of apps. Little of this research keys tightly into the
development of mobile smartphone tools for experimental urban mapping. This approach
to mapping is also not much connected to developments in ‘urban informatics’. The
emerging area of locative media, however, crosses domains.
In order to understand the design aspects in these areas we adopted an interdisciplinary
research stance and a co-design methodology that includes how knowing emerges in
experimentation and contexts of experimental use. Co-design is especially important as it
helps us in both unpacking and co-creating a mediational and locative tool that is unique,
but one that draws on its paper-based precedent. In making such a shift, we adopted the
notion of transposition. This refers to changing the normal, or given, order or arrangement
of words, components, events or time. In design, transposition features frequently in the
shaping of products, interactions and services. We employed the notion to try to relate
and distinguish what travelled and what was needing to be omitted and augmented in a
move from a paper-based tool and process to the design of a mobile app for use in geolocative mapping with a large group in real-time.
We drew on a body of research into interaction design that aims to move beyond
functionalism and technology determinism towards constructing and situating
technologies in cultural settings and practices (e.g. Wagner et al., 2010). We drew on
established approaches in participatory design (e.g. Ehn, 2006) and co-design where cocreativity is included (e.g. Sanders & Stappers, 2008). We agree with Sanders and
Stappers (2008) who argue for the adoption of a mode of co-creating that involves
collective knowledge building in and through designing. We related this approach to
reflections on participatory processes in co-designing in the context of ubiquitous
computing (Brereton & Buur, 2008) as a means of building critical and situated
knowledge through ‘prototypical practice’ (Björgvinsson, 2008).

On urban mapping
Cultural views
Maps have featured for centuries in our human need and interest to chart, navigate,
represent and express our relation to physical, built and imaginary terrains. Much of the
research into mapping has centred on its representational as opposed to its mediational
character and qualities. Abrams and Hall (2006) demarcate three types of space that can
be mapped: information, physical and social. Mapping is a process that conceptually
represents how objects, or entities, are situated, distributed and interrelated in space. In
many respects maps are informational but also cultural designs. They have not featured
greatly in design research. In post-modernist critiques of mapping, (e.g. Jacobs, 1961),
focus has been centred on rediscovery of the street. Changes appear in the street and
this has been reflected in urban mapping in a translation from a structural level to the
recognition and study of people’s lives. Here the notion of agency is important. For
Corner (1997) mappings themselves have agency: their surfaces are analogous to
ground conditions yet they are abstractions founded on our selection, omission, isolation,
distance and codification. This has import for the uptake of social media technologies.
However, these technologies have largely been overshadowed in Urbanism by the
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application of other computational systems and practices. Neither has design been the
research focus in most cases.

Experimental urban mapping
In the last two decades in Urbanism there has been a shift away from a primarily
architectural conditioned understanding of space and place towards a more social and
geographically informed discourse. In Corner’s words (1999: 227), it is ‘becoming clearer
to architects and planners that “space” is more complex and dynamic than previous
formal models allowed. Ideas about spatiality are moving away from physical objects and
forms towards the variety of territorial, political and psychological social processes that
flow through space.’ The challenge of mapping urban flows and invisibles has also
featured (Allen, 2000, Amoroso, 2010).
Experimental urban mapping aims to get inside the complexities of space. The Urban
Gallery methodology developed by Chora and Bunschoten (2001) provides both a tool
and an activity centred approach for exploring dynamic principles of mapping
complexities of urban space and place. The approach works ‘at the opposite end for the
architectural spectrum: poetic form and material narratives, space as the vehicle for
narrative meaning’ (Bunschoten, 2007:385). This experimental methodology is also an
example of tactical appropriation of place through creative modes of annotation and
indexing that emerge through the application of a set of parameters to contexts.

Urban Gallery
Urban Gallery thus experiments with new perspectives and supplements conventional
forms of architectural mapping of the city. It attempts to develop models for interventions
in urban situations where traditional planning is ineffective. The method was designed
around paper and face-to-face collaborative interaction as the main modes of
communication and exchange. Urban Gallery maps ’proto urban conditions’ as a field of
dynamic urban phenomena rather than physical entities. These phenomena are classified
according to four main processes: Erasure, Origination, Transformation and Migration
(Figure 1).

Erasure (the act of erasing, obliterating, emptying out and making space for something to happen);
Origination (the coming into existence of something new, change or turning points emerging from within
or added from the outside); Transformation (a gradual or sudden change in character, form, appearance
or function – as a result of an internal dynamics or an external force); and Migration (an instance of
mobility, things, people or events moving about, a change in position).
Figure 1: The four main processes of Urban Gallery.

Through scenario building, phenomena are connected across scales, from the miniscule
to global forces. Specific place-based annotations are recorded through short written
texts or photographs. These are discussed to formulate action plans where stakeholders
may develop new scenarios through which to perform collaborative actions, connecting
actors, agencies, economies, iconographies and new urban prototypes in a wider cultural
mapping of urban and regional development. In this approach participants to an urban
planning oriented activity have access to their representations and mediations. In
developing Streetscape the question, therefore, was how this tried and tested approach
might be situated within a social and locative media frame and the potential affordances
for active collaborative use locative qualities might allow.
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Mapping, technology and media
Technology and territory
Media technologies, such as Geographical Information Systems (GIS), have been applied
in Planning and researched in Urbanism. Remote sensing has dominated urban and
landscape mapping. A territorial approach to mapping has prevailed, one enabled by
technologies that stress geo-informational systems and related information
representations, largely in the hands of planning professionals. Today research includes
notions of place-specific computing (Messeter, 2009) and emerging practices of locative
media (e.g. Thielmann, 2010) in which maps may also be used as navigation devices
(Gazzard, 2011:406). In this regard, Gordon and de Souza e Silva refer to ‘net locality’:
the web is all around us.
Collaboration and participant mapping is now emerging as a main feature.
OpenStreetMap (www.openstreetmap.org) uses GPS, local knowledge and aerial
photography and ‘is a free editable map of the whole world.’ Ushahidi
(http://ushahidi.com) is ‘a non-profit tech company that specializes in developing free and
open source software for information collection, visualization and interactive mapping’ in
crisis situations where mobile and other technologies may be employed to facilitate early
warning and provide data visualization for response and recovery. Activist-driven
interactive mapping, ‘crowdsourcing’, and dynamic timeline and multiple data streams are
now integrated. A ‘spatial turn in media studies’ and ‘a media turn in geographical studies’
(Thielmann, 2010) has occurred. Of interest then is how location aware media
technologies and explorative mapping in urban contexts might inform each other
reciprocally.

Figure 2: (Left) Screengrab of folder on iPhone showing various locative social media
apps, including Streetscape bottom right; (Right) splash screen of Streetscape with
information on app and activity shown at top right and at base the menu bar is given.
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Social locative media
Social media and locative mobile media allow a wider span of users more participative
and dynamic representational roles in relating to their urban settings and everyday lives.
Collaborative communication in the mapping of neighbourhoods and local settings are
now possible through social media technologies. Some research is emerging on the
implications of social media in urban planning (Gordon, 2011). Location-based
applications and services for smart phones are a fast expanding domain of mobile media.
Design is central to their conceptual and communicative development and use.
Elsewhere we have both designed and published research on the development and uses
of a social calendaring and networking system and application (Morrison et al. 2010) and
an application for collaborative mobile narrative (Mainsah & Morrison 2010). Both of
these provided considerable situated experience and critical reflection for the
development of Streetscape. As part of our wider inquiry into mobile and mediated
communication design we also reviewed the body of published research from areas such
as Human Computer Interaction, interactive narrative, mobile gaming and locative media.
We spent time on accessing and using a range of existing mobile experimental systems
and published apps (Figure 2). This meant that our design work was informed by a
‘product review’ along with a literature one.

Review of exemplars
Paulos’ work has been based in urban informatics with emphasis on technology, context,
environment and community, often using probes as part of linking designs to use (Paulos
& Jenkins 2005, Kuznetsov & Paulos, 2010). Similarly, in his recent book The Sentient
City, Shepard (2011) reflects on the relations between the ubiquitous character of urban
computing and the city. The text contains a number of detailed design oriented cases,
e.g. in moving out of offices into public spaces in the project Breakout! (Townsend et al.,
2011) and the tracking of trash via locative technologies in the flow of urban waste
removal (MIT SENSEable City Lab, 2011). Some of the main areas covered by current
locative media include history, annotation, gaming, location, narrative, community and
overlays. These are summarised in Figure 3 with selected exemplars. Much of the work is
on urban informatics, inflected with the notion of ubiquitous computing and sensory data.
Few examples exist that have the design of locative media and apps as their core
material. Nova and Girardin (2011:183-183) reflect on design for locative gaming and
note the following principles based on practice: 1) Detail, discriminate, and understand
the special features on the local environment that are meaningful to users. 2) Take the
instability of space for granted and propose worst-case solutions based on certain places.
3) Turn stability of space and technological limitations into a meaningful feature. 4) Do not
assume location awareness of others to be neutral; and 5) Move beyond the opposition
between automation and self disclosure of players’ locations. Akin to this research, we
have developed a collaborative narrative locative tool called NarraHand (Morrison et al. in
press 2012) and researched on its design. This tool has the functionalities: a) location, b)
recency, c) identity, d) relation, e) proximity, f) theme, and g) comment. Points of Interest
(POIs) were used on its map interface to mark entries that were writeable and readable to
allow the expression of multiple voices and media. In this regard, Gordon and de Souza e
Silva (2011:37) remind us that ‘The map creates our world; it does not simply mediate it.
It has so thoroughly saturated our culture that it would be fruitless to even contemplate
extracting the map from the mapped. Moving forward, we need to understand the
systems we have created and how best to navigate them.’
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History: The GPS based 34 North 118 West took an early industrial area of Los Angeles and narratively
explored its history and relations between fact and fiction (http://34n118w.net/34N, Hight, 2006). 34 North
118 West uses locatively situated video and community centered local narratives of a ‘poor’ part of Dublin
to assert inhabitation and agency as opposed to negative views. [murmur] (http://murmur.info) builds an
audio documentary when local residents call into a given number shown in a physical location.
Annotation: Yellow Arrow (www.yellowarrow.net) combines physical stickers and location based annotation.
One can mark a physical site with a yellow arrow that points to an account or a story that can then be
accessed via an embedded shortcode that provides access to the content and related website thereby
making wider location based linkages. In Amsterdam Realtime (http://realtime.waag.org) inhabitants of the
city were able to trace their movements across their lived environment via GPS thereby leaving multiple
mapped traces of urban life. Urban Atmospheres (www.urban-atmospheres.net) researched a shift in
mobile phone usage for personal to networked communication and pathways through city spaces. Social
Tapestries by Probosics explored local knowledge mapping and sharing using its mobile geo-annotation
platform Urban Tapestries (http://socialtapestries.net).
Narrative: Location based narrative works are concerned more about geo-located expression and voice
than mere navigation and location definition. The research and design experimental literary system
Textopia (http://textopia.org) lets participants listen to historical and newer narratives connected to places
and also add their own locative accounts. Another example is the collaborative narrative platform
NarraHand that uses GPS as design material for the location based framing of co-articulated character led
narrative. This tool is also connected to identify matters and polyvocal expression that toys with placespace relations.
Gaming & play: Blast Theory (www.blasttheory.co.uk) has developed a number of game-oriented works
such as Can You See Me Now? and Uncle Roy All Around You, that place participants in active
performative roles in making their mediated experiences by moving out in the world with mobile devices
and activities that play off one another’s involvement. The open source Tactical Sound Garden toolkit
(www.tacticalsoundgarden.net) deploys WiFi to explore relations between privacy and publicness by
planting sounds in a position in the public physical world for others to experience. The app Serendiptor
uses a GPS map system to provide random routes through one’s settings with the aim of motivating
attention to the environment in unfolding, situationsist-like ways.
Location: In Foursquare (http://foursquare.com), a blend of social networking, award-based ‘occupation’
and location-oriented commercial exchange, one can see when friends and places are nearby and then
‘check in’ at a shown venue and earns points, badges and coupons for business interactions. This requires
rather deliberative acts of finding (Gazzard 2011: 407) on the part of the user and clear perspective on
gathering a number of places rather than moving through space. However, as this is a user-generated
system, one can also define a location - real and imagined - and contribute to an emergent process of
mapping. There is a clearly accumulative character to amassing check ins, but also for advertisers to target
persons and places.
Layering: From the Netherlands, augmented reality overlay technology has been championed in the app
Layar (www.layar.com). This app allows you to see real-time data and representations that are served as
overlays on top of existing spaces and ‘reality’ through the affordances of the smartphone camera, GPS
and compass. These overlays may take a variety of forms, such as locational information, a service, a
narrative, or reviews, all of which are served under a range of categories. Here the relationship between
live feeds, stored information and actual physical location are congruent in the user’s motion and selective
engagement and peripatetic movement.

Figure 3: Categories and exemplars of locative works and applications.

Co-designing a locative mapping application
Creative contexts
Our co-designing was informed through two contexts of prior use. First was familiarity on
the part of the urbanism researchers and educators with the Urban Gallery method and
workshop process. The actual mapping is based on an observational methodology which
focuses on the four basic dynamic processes: erasure, origination, transformation and
migration. The observations that are made, in terms of place specific annotations by way
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of a short text or a statement and a photo, are then used to develop scenarios and
proposals for future development of cities and regions. We intended to keep with these
categories as stable ones that we might then revise following experimentation. In
Streetscape a specific wiki site was developed for reflection.
Second, drawing on earlier design of a mobile fiction app tool called NarraHand, we
designed StreetScape to include a number of features: scenario building and place-based
annotations recorded in short written texts and photos; the tactile interface and locational
affordances of the smart phone; and GPS as material related to a purposive task. A wider
space for commentary and reflection would need to be included outside the task. The tool
would need to allow a lot of mapping entries as this is a principle that is followed to
provide sufficient, emergent registration. The pressure of a curriculum and limited course
time would need to be factored in. The actual context of use would be a demarcated inner
city area. The activity could likely only run over two full days of workshopping. This would
need to be supported by a mix of expertise from the course and development team. Use
contexts would need to be recorded and participants’ reflections logged and obtained via
interviews. Overall, a main design criterion would be to devise a fit between the
technology, tool and task.

Ideation & concept development
In the ideation and concept development phase we worked on the shaping of the new
tool. We printed out screens from the earlier app and enlarged them for shared
discussions, annotating them as if fresh for the urban studies purpose. We then used
these to develop a brief for the programmer who had been involved in the co-design of
the story application. We also included discussions, a presentation of the Urban Gallery
principles and circulated its’ print publication. We discussed the workshop methods and
ways to adapt them to smartphone use. We also discussed capture and recording
features, such as touch screens, in-built cameras and uploads to servers. Labels for each
proposed entry were also anticipated. We wanted to devise a task that would be easy to
execute from a plenary workshop presentation with the whole group followed up by
questions but, thereafter, could be used independently of the educators and designers.
We began framing and wording an actual task.
In this formational phase we also needed to decide on a context of use. We were able to
take up an offer from an innovative art, architecture and planning studio based in the
inner city area we had intended to study. The studio was located on the ground floor of a
shopping mall beside an underpass, with adequate space for 100 participants, computer
projection - and refreshments. In this phase we also moved into preparation for fuller
prototyping.

Prototyping
Having decided on the direction of the task and its physical setting in the city, we moved
into paper based sketches of the actual app, using small paper notebook pages to limit
the size of the texts and to force us to reduce any expansion (Figure 3). We took this over
into two iterations of computer generated wire-frames and screen walk-throughs,
techniques we used in several mobile design research projects. In this phase we
continued to use other apps ourselves and to discuss them in relation to the design.
Close collaboration occurred between the media developer and programmer who had cooperated earlier. We landed on a functioning mobile phone prototype that took some
effort to install but nonetheless worked. It provided substance for experience prior to only
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Figure 3: Paper based sketch of the app (provisionally ProtoUrb). From left to right: splash
screen, summary of app, orientation to scenarios, map with identified point of interest and
touch based pop-up menu with main menu at base, and detailed scenario. The sketches
are placed on a book on a previous application of the Urban Gallery method.

minor changes and revisions following street trails with members of the project team.
Prior to two days of workshops (Day 1 and Day 2) the students were given an
introductory lecture that annotated them towards the app and its uses. The overall task
(Figure 4) was explained. Students each registered their devices and gathered at the
venue on Day 1 and returned to the campus on Day 2. On Day 1 there was largely
effortless roll out of a stable downloadable app for over 60 users for simultaneous
mapping activity.
1) Log on to your designated perspective: Erasure, Origination, Transformation, Migration.
2) Visit the predefined Sample Points on the map designated to your perspective/team. (Press ‘Find me’
and ‘Nearest’ to get directions to the next point. Hold your finger at the point on the map, and use the
‘Direct me here’ function to get there. You may not be able to walk in a straight line or enter points inside
buildings or other closed sites, but try to get as close as possible).
3) Observe the sample point from your Perspective, and describe what you see as
Erasure/Origination/Transformation/Migration. Tap the point – Edit – enter a short text and a photograph
illustrating your observation. Add labels to describe common themes across points. Use existing labels or
add new ones.
4) Add additional sample points during your walk if you make interesting observations.
5) Visit as many points as possible.
Figure 4: Task outline given to students in addition to the app-based functionalities.

From design to experimental use
Mapping in the field
The workshop ran with the full class of students and, to our relief, the app largely ran
without major hitches. The workshop was supported by the course leader and researcher,
the programmer on site, media developer and facilitator, two hosts (an architect and an
artist), locative media researcher and ethnographic video and photographer along with an
urbanist scholar. These various project partners also split up and followed the various
groups of students to also observe and discuss the processes of use and input.
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Figure 5: (Left) An entry for Erasure showing a masked façade with allusion to public
artwork of Christo; (Right) image selected for Origination from a nearby park that depicts
a surprising mark up of a public space and a sense of the imaginary to consider further.

Figure 6: (Left) An entry for Transformation showing playful student generated image;
(Right) Selected strong image and metaphor for an entry on Migration, but with weak use
of Label.
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Day 1 of the workshop was devoted to mapping activities in the field using the
Streetscape app installed on an iPhone (and one iPad). The students worked in small
groups (16 groups in all). They visited randomly given points of interest in the
neighbourhood (called sample points in the instructions), using the application map and
‘Direct me there’ function for way finding. They then made observations according to
designated perspectives. Dialogue in the groups was lively; mobile devices were easily
shared; participation in making entries was high. Texts and photos of sample points were
ported to a wiki for reflection on mediated urban contexts. They were also displayed in a
local shop window during the mapping session of Day 1 (resolution was somewhat
grainy). On Day 2, students developed scenarios in groups; these were presented in
plenary, with anonymous written evaluations saved to the wiki.

Figure 7: (Left) Transformation entry selected showing student generated title; (Right)
related image geo-located at the POI, accessed via Nearest function.

A number of items arose on Day 1. Reliability and ease of access clearly helped users
focus on the task. In contrast to Urban Gallery’s method, constraining the task to one
view on a POI nevertheless promoted engagement (c.f. 4 views on paper). The
combination of abstract map (i.e. that the map contained few building details, etc.) and
GPS navigation proved more fruitful than expected. The students reported in the
evaluation that was also carried out that using the app made them see environments
differently and discover new kinds of features and qualities. These students tended to pay
most attention to buildings and visual objects (that were to be photographed) at the
expense of more qualitative features (like emotions and atmospheres). In the shift from
page to screen the small mobile screen space needed to be magnified for any meaningful
group discussion: short presentations by each group were projected to the whole class at
the end of day one. The small screen space of the smartphone however showed the
clustering and concentrations of entries and the colour and letter coding provided enough
differentiation. The Labels that we added to the original method were effectively applied
but in this iteration of the tool they were not clickable.

Conference Proceedings

1301

Andrew MORRISON, Jonny ASPEN , Peter HEMMERSAMb, Idunn SEM and Martin HAVNØR

Reflections in the studio
Day 2 of the workshop aimed to move the registered items and elements into a
collaborative process of developing and articulating scenarios. This was less successful
than Day 1 and provided some friction for redesign. Groups were continued from Day 1
and were asked to develop mini-scenarios along the lines of Urban Gallery but to do so in
a wiki, deemed suitable for collaborative composition. They needed more detailed
instructions or examples to relate to before the act of making mini-scenarios. While
making scenarios was thought to be simple and linear, given the paper experience, the
wiki was not especially designed as a tool for generating complexity and the more
‘random’ solutions that the approach required. Also, the wiki had less strict rules for
layout than the paper version of Urban Gallery.
Overall we saw that the various components in the wiki should have been better adapted
to the scenario making method of Urban Gallery (map-based wiki, option of introducing
new ‘layers’). The process of using this additional collaborative tool, linked to the map
interface proved cumbersome. Interestingly, one of the groups moved to working with
paper, not a move we had denied them. Day 2 also closed with a plenary discussion and
with an anonymous evaluation by the participants. This is being taken up in Phase 2 of
redesign and research publication beyond the scope of this paper.

Findings & discussion
Overall, the print based tool of the Urban Gallery mapping methodology was effectively
transposed to mobile, social media. The app functioned heuristically to help students
‘re:search’ the city, discovering new urban specifics and processes, and place-related
qualities. Combining map media specifics (i.e. use of a map with few building details),
GPS navigation, and assigned mapping tasks (perspectives) spurred students’
imagination and attention. Many of the aspects of Urban Gallery travelled rather well to
the mobile app, however, we see the potential for a number of modifications. The app
does have potential for further development, i.e. adding flexibility, including more specific
mapping procedures.
Adding actionable Labels would make for a wholly different additional means to
transverse the topography of entries made by participants. It also suggests one key
addition to the original Urban Gallery tool. That the participants had immediately taken
and uploaded images and texts meant that these could be accessed rapidly on the same
day, but also during the activity and revised on-the-fly. This too was an additional function
of the locative variant of the tool. There appears to be little need for a related wiki site that
takes users away from their immediate spaces of work. Rather, we are devising simply an
additional subsection to cover this.
The lodging of the entries and process on the server now also provides the designers and
users with a prototypical, fully fledged app for redesign and for critical reflection ahead of
use. Redesign is underway for free release of the app on the App Store as well as for use
by our students this year. The tool may be taken up by users to try out the tool
themselves in their own settings, cityspaces and ‘streetscapings’ as has been done with
other technologies (e.g. Gordon & Manosevitch, 2011) and in the construction of the
design of publics (diSalvo, 2010). Here we concur with Lemos (2010:417) in our findings
that ‘Locative media projects show experiences that create informational dynamics and
events that are embedded on physical objects and locations. New maps can produce
new forms of visualization and production of contents that rise from people and not from
technicians or governments.’ However, there remain considerable challenges in
connecting experimental mappings to formal planning agencies and practices.
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Conclusions
Our initial idea was that by making use of assets of locative media technologies one
could add new modes of feasibility and content to experimental urban mapping
methodologies. We further envisaged that the experimental urban mapping practices of
Urban Gallery could provide input to the development of new (and more place sensitive)
ways of programming locative media applications. This was both in terms of adding
procedures that could stimulate more explorative readings of urban environments and
place specifics, and exploite unused potentials of emerging locative media application
technologies.
Mapping conceptually represents how objects are interrelated. In experimental mapping
processes, co-design is fruitful in shaping locative apps. In city spaces, such apps
converge well with users’ own fluencies and expectation of social media in producing –
not only consuming – mediated information and representations. Gordon and de Souza e
Silva (2011:2) note that ‘So while we have always been location aware, and others have
always been aware of our location, when we are immersed in information, being aware of
locations has wholly new connotations.’ Our experience in the design of a collaborative,
locative app for experimental urban mapping is that immersion in a mapping activity may
be one part of the situated use of such a tool but it needs an additional layer of critical
meta-reflection. This was included in the original Urban Gallery tool we transposed from
paper to mobiles and in the shift of our own collaborative geo-fictional app to cater for an
experimental mapping activity. Our design work in devising, using and reflecting on the
use of Streetscape has made very clear to all the different competencies in the project
that delicate negotiations are needed in forging the convergence of locative media,
cultural planning and social participation and communication.
Here it is important to reiterate, as Corner (1999:213) says, that ‘mapping precipitates its
most productive effects through a finding that is also a founding; its agency lies in neither
reproduction nor imposition but rather in uncovering realities previously unseen or
unimagined, even across seemingly exhausted grounds.’ We hope to have shown that
the design and research ‘ground’ for experimental urban mapping, and indeed greater
participatory and co-design, is still only freshly broken.
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Abstract
This paper argues that the methods and methodologies used to conduct user research often
provide a singular view of the user. It aims to demonstrate that by combining the strengths
of three different research methodologies into a structured, correlative research platform
we can create a rich, more holistic understanding of our users. Using a three-tiered
methodological approach to research the cancer patient experience, we investigated
patient anxiety and the emotional impact that curative radiation therapy has on these
individuals. Our methodology, comprised of methods taken from quantitative, qualitative,
and design research approaches, was designed to construct a research platform that would
allow us to gather quantifiable data about our patient population while also using more
qualitative approaches to gain a deeper understanding of the individuals’ patient
experience. We used patient questionnaires as our quantitative method, user observations
and interviews as our qualitative methods, and design probe kits as our design method.
Each method was chosen because of its ability to provide us with a different perspective on
the patients’ clinical experience. By structuring these methods around the same shared
research question, we were able to find correlative relationships between the data collected
from each, despite their different methodological approaches. This paper demonstrates that
our three-tiered methodology provides a deep understanding of the user experience, from a
systems level view down to that of the patient. In conclusion, this paper argues that it is
important for design researches to select methods that build upon each other and provide
different perspectives of the user, in order to create a holistic understanding of the user
experience.
Keywords: design research methodology, human-centered design, patient experience
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Introduction
This paper describes our case-study of the Norrlands University Hospital’s (NUS) Cancer
Center, where we implemented a three-tiered methodological approach to research
anxiety levels and the emotional impact radiation therapy has upon cancer patients. This
approach is comprised of quantitative, qualitative, and design research methods, all
focused around the following two questions: How do healthcare services, products, and
spaces impact the emotional wellbeing of the patients that interact with them? How can
we understand and measure these emotional experiences?
Since our research is focused upon designing better patient experiences within radiation
therapy, in order to do this, we must first be able to understand what the current
experience is like for the patient population we are investigating. We used patient anxiety
as a starting place, since it is a tangible manifestation of an emotionally negative patient
experience and it is considered to be one of the most important psychopathological
comorbidities of cancer patients, along with depression. We looked to previous medical
research on patient anxiety in response to radiation therapy to understand what
knowledge has already been established.
Western-medicine currently takes a very quantitative approach to healthcare, otherwise
known as ‘evidence-based medicine’. Evidence-based medicine, seeks to integrate
individual clinical expertise with the best available external clinical evidence from
systematic research in order to ensure the best prediction of outcomes in medical
treatment (Sackett, Rosenberg, Gray, Haynes, & Richardson, 1996). As a result,
everything is measured and evaluated, visualized and diagnosed, with emphasis placed
upon numbers and the statistical significance of the results (Norman, 2008).
The majority of the medical studies that have been published on patient anxiety and
radiation therapy utilize a singular research method, i.e. a quantitative survey and
statistical analysis, to study patient anxiety and determine its significance within various
radiation therapy patient populations (Andersen, Karlsson, Anderson, & Tewfik, 1984;
Andersen & Tewfik, 1985; Dodd & Ahmed, 1987; Leigh, Percarpio, Opsahl, & Ungerer,
1987; Zissiadis, Harper, & Kearney, 2010). Additionally, the questions being asked are
often structured around a quantitative comparison, i.e. does this intervention increase or
decrease patient anxiety during treatment? We found this quantitative approach to be
limited in its scope because it could only provide answers to the questions that were
asked, and was unable to provide a broader understanding of why the patients
experienced this anxiety. However, since quantitative research and statistical validation is
the way to gain acceptance within the medical community we are working with, we
decided to build a research platform that would allow us to gather quantifiable data about
our patient population in combination with more qualitative approaches to gain a broader
understanding of the patient experience.
This paper strives to demonstrate that the three-tiered methodology we implemented
within our case-study combines the strengths of three different research approaches into
a singular holistic understanding of the patient experience. By structuring each of our
methods around the same research question, we suggest that it is possible to find
correlative relationships between the data collected from each method. Each approach
was explicitly selected because of its ability to provide us with a different perspective on
the patients’ clinical experience. A patient questionnaire was used to provide us with
quantifiable information about the overall patient population being treated with radiation
therapy. Ethnographic fieldwork was conducted to create a detailed qualitative account of
the patient interactions and activities that occur within the treatment environment. And
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finally, Design Probe Kits were used to provide us with personal stories and examples of
objects and experiences that impacted the patients throughout their treatment cycle.
Analysis of the collected data has shown that taken together, these methods can identify
what the key ‘pain points’ are in the current system, and provide insight into where design
can be implemented to facilitate the patient experience.

Background
Medical technological advances have been instrumental in improving the physical health
of many individuals over the past 50 years. However, the impact that a patient’s care
experience has on their emotional health has just begun to be explored. According to
Ericson (2009:83), “Much has been written about the operational, technological,
diagnostic, and treatment structures of healthcare delivery. Less often explored is the
emotional system at play.” The aim of this paper is to demonstrate how a multi-level
human-centered research methodology can be used to create a rich, holistic
understanding of the patient’s emotional experience during their interactions with
healthcare services.
Anxiety triggered by medical technology is a common occurrence within healthcare.
Magnetic Resonance Imaging machines (MRI) provide one of the most well documented
cases of technology causing patient anxiety in the hospital environment (Dantendorfer et
al., 1997; Dewey, Schink, & Dewey, 2007; Shellock & Kanal, 1996; Thorpe, Salkovskis, &
Dittner, 2008). While there are fewer studies measuring patient anxiety during
radiotherapy, studies show that radiotherapy can also cause increased levels of anxiety
in its patients (Andersen & Tewfik, 1985; Dodd & Ahmed, 1987; Sharp et al., 2005;
Zissiadis et al., 2010).
Radiotherapy with curative intention is usually delivered over a period of several (up to
eight) weeks, with treatments occurring five days a week, and each treatment session
lasting between 5-10 minutes. This means that patients have a high level of exposure
(daily) to the care environment, making it very important to understand what their
experience is like and how it can be improved.

Research Approach
Quantitative
In our quantitative approach to understanding the patient emotional experience, we chose
to create a questionnaire that would be assay the patients’ anxiety levels during radiation
therapy, as well as their perceptions of their care experience. Using two previously
validated surveys, the State/Trait Anxiety Inventory (STAI) and the Person-centered
Climate Questionnaire (PCQ), we aimed to create a baseline understanding of the
emotional state of cancer patients while undergoing radiation therapy.
The State-Trait Anxiety Inventory (STAI) is a well-established screening instrument for
both state and trait levels of anxiety in individuals (Spielberger, Gorsuch, & Lushene,
1970), and has been widely used to assay anxiety levels of cancer patients undergoing
radiation therapy (Andersen et al., 1984; Andersen & Tewfik, 1985; Dodd & Ahmed,
1987; Hoff & Haaga, 2005; Leigh et al., 1987; Schreier & Williams, 2004). For our
questionnaire, we chose to use the STAI survey rather than other standardized assays of
anxiety such as the Hospital Anxiety and Depression Scale (Frick, Tyroller, & Panzer,
2007; Linden, Dahyun, Barroetavena, MacKenzie, & Doll, 2005) because of its ability to
distinguish state anxiety levels, rather than overall trait anxiety levels, and its history of
being used as a comparator for various interventions within radiation therapy. However,
the STAI survey does not directly ask the respondents if they are feeling anxious, so we
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included an additional question at the end of the questionnaire that asked the patients to
self-report their level of anxiety during treatment.
Additionally, we included the previously-validated Person-centered Climate Questionnaire
(Edvardsson, Sandman, & Rasmussen, 2008) within our questionnaire to assess the
patients’ perception of the hospital environment and staff. Together these surveys could
potentially establish a connection between anxiety and the patient’s perception of their
care, and vice versa. In addition to the STAI and PCQ surveys, we also included 17
treatment-specific questions within our patient questionnaire to address topics not
covered by these two more general surveys (See Table 1).
Tolerability Questions
scored on a range of 1-6 from ‘easy to tolerate’ (1) to ‘hardly bearable, (6)
1. The treatment overall is…

4. The temperature during treatment
is…

2. The treatment environment is…

5. Not being allowed to move during
treatment is…

3. The duration of the treatment is…
Experience Questions
scored on a range of 1-6 from ‘not at all’ (1) to ‘very much so’ (6)
6.

I feel anxious when I lie in the
treatment room.

12. The atmosphere of the waiting
room is inviting.

7.

I feel isolated when I lie in the
treatment room.

13. The atmosphere of the treatment
preparation room is inviting.

8.

I feel bored during my treatments.

14. The atmosphere of the treatment
room is inviting.

9.

I understand what is going on when I
am being treated.

15. The appearance of the care
environment is important to me.

10. I experience feelings of
claustrophobia when I lie on the
treatment table.

16. The technical equipment worries
me.

11. I experience discomfort from my
body position during treatment.

17. I consider myself to be an anxious
person.
Table 1

Treatment-Specific Survey Questions

Qualitative
While there are many different approaches to conducting qualitative research, we found
ethnography to be well suited for researching the patient experience within the
radiotherapy clinic because of its traditional non-interventionist approach. Ethnography
can be understood as a way of “participating in people’s lives [or at a work site] for an
extended period of time, watching what happens, listening to what is said, asking
questions – in fact, collecting whatever data is available to throw light on the issues that
are the focus of the research” (Hammersley & Atkinson, 2007:3). We decided to utilize
two well used ethnographic methods, in-depth observations of the patients and
unstructured interviews with the staff within the Radiotherapy clinic, to collect data about
the person-to-person and person-to-technology interactions that take place within this
environment. We wanted to see these interactions taking place in the first-person, as well
as the emotional responses they would elicit (if any). Our goal in using this approach for
our research was to create a detailed analytical account of the patients’ experiences from
entering until exiting the clinic, and gain insights into their physical and emotional
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experience of radiation therapy. Our initial observational insights were used to help focus
and refine the questions asked in the treatment-specific questions in our qualitative
questionnaire as well as the more open-ended questions within the patient journal of our
design probe kit.

Design
The design approach implemented in this research is derived from the work of Bill Gaver,
Tony Dunne, and Elena Pacenti, who created a research method called cultural ‘probes’
designed to provoke inspirational responses from participants, and to better understand
the particularities of the communities under investigation (Gaver, Dunne, & Pacenti,
1999). For our research, we have used the ‘cultural probe’ approach adopted by Tuuli
Mattelmäki, who took the probe method a step further, taking it out of the realm of the
artistic into the realm of participatory design. Mattelmäki’s ‘design probes’ are now a
commonly used research method in user-centered design. They are useful for helping
designers understand human phenomena and exploring design opportunities
(Mattelmäki, 2006). There are three identifying characteristics to design probes. First,
they emphasize the participant’s active role in recording the material through selfdocumentation. Second, they look at the participant’s personal context and perceptions.
And third, they have an exploratory character which provides space for the unexpected
result.
The design probe kit that we constructed for our research is comprised of two selfdocumenting components, a written narrative (daily journal) and a visual narrative
(camera). The stories gathered from the completed journals and cameras within our
probe kit allow us to gain insight into the daily lives and personal experiences of the
patients while they are undergoing radiation therapy, while minimizing our impact on
these experiences. The journals and cameras provide us with stories and images taken
from the patient perspective, a focus that is impossible to achieve through observational
studies and structured questionnaires.
This paper suggests that when conducted together, these three research approaches
provide insights into the patient experience at three different levels; patient-specific, sitespecific, and system-specific. (See Figure 1) Additionally, as our findings will
demonstrate, if these approaches are taken with the same research question in mind, the
insights found at one level can be correlated to insights found at the other levels,
providing a comprehensive and holistic understanding of the patient experience.

Figure 1
Three-Tiered Methodology Diagram
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Research Structure
This section provides details about how our three-tiered methodology was implemented
within our case-study site, how we conducted our patient sampling, and the specifics of
the research methods used and how the data they collected was analyzed.

Setting
We conducted our patient experience research at the Radiation Therapy Department,
Norrlands University Hospital (NUS), Umeå, Sweden. Cancer patients are referred to this
department from across the entire northern Swedish region. The center sees on average
180 patients a day, providing both curative and palliative treatments using radiation
therapy. All materials distributed to the patients were provided in Swedish.
Our case-study follows the ethical rules and guidelines for research set forth by the
Swedish Research Council. Additionally, our research protocol was approved by the NUS
ethics board in January, 2011 (Dnr 2010-371-31M). Due to the ethical constraints of
working with this patient population, we were unable to conduct direct interviews with
patients. However, interviews with both physicians and nurses were used to support our
observation findings.

Sampling and Trial Design
For participation in our research study, all patients with a pathological diagnosis of cancer
being treated with radiation therapy with curative intention at NUS were considered
eligible. All eligible patients received our questionnaire on their 7th day of treatment, to be
completed and returned on their own volition. Upon analysis, we had received a total of
183 completed surveys. Additionally, eligible patients were invited to participate in
completing a Design Probe kit within the first three days of initiation of treatment. We
enrolled patients through scheduled informational sessions and one-on-one
conversations with the second author. 18 patients chose to participate in the Design
Probe approach, and received a kit including both patient journal and disposable camera
at time of enrollment. A total of 14 completed kits were returned to us.
Our design probe respondents represent an accurate sub-sampling of the patient
population as a whole, and the demographic characteristics of the design probe
respondents in comparison to the survey respondents are available in Table 2.
Survey
Respondents

n

%

Age (mean, range)

n

%
100

Age (mean, range)

63 yrs. (19-87)

182

99.5

60 yrs. (45-74)

14

Missing

1

0.5

Missing

0

Gender

Gender

Male

83

45.4

Male

6

42.9

Female

97

53

Female

7

50

Missing

3

1.6

Missing

1

7.1

Treatment Area

1310

Design Probe
Respondents

Treatment Area

Head and Neck

24

13.1

Head and Neck

2

14.3

Chest

80

43.7

Chest

6

42.9

Pelvis

63

34.4

Pelvis

5

35.7
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Survey
Respondents

n

%

Design Probe
Respondents

n

Other

15

8.2

Other

1

Missing

1

0.5

Missing

0

Self-reported Anxiety

%
7.1

Self-reported Anxiety

No Anxiety

148

80.9

No Anxiety

10

71.4

Some Anxiety

31

16.9

Some Anxiety

4

28.6

Missing

4

2.2

Missing

0

Table 2
Patient Demographics: Survey Respondents (n=183), and Design Probe Respondents (n=14)

Methods
Patient Questionnaire
Statistical analysis of the questionnaire data was carried out using SPSS Statistics 17.0.1
statistical software. Additionally, in order to be able to correlate patient journal responses
to their questionnaire responses while maintaining patient confidentiality, the patient
th
journal contained the patient questionnaire, to be completed on the 7 day of treatment.
0T

0T

P

P

User Observation
We conducted short-term ethnographic fieldwork and intercept interviews within the
Radiotherapy department over a period of two months. A total of 11 radiotherapy staff
members were interviewed and over 50 patients were observed during this time frame.
We documented our findings through extensive field notes, using salience hierarchy to
sort out and process the data to look for commonalities and deviant occurrences
(Emerson, Fretz, & Shaw, 1995; Wolfinger, 2002). Our rational for recording our
observations using this approach was a response to the large numbers of patients being
treated, per room, per day, each being treated in a similar manner. It was the deviant
instances that provided insight into the experiences that can occur within this
environment.

Design Probe Kits
The self-reporting patient journals in the Design Probe kit was structured around 24 openended questions about their experiences with the staff, the environment, and the
technology that they interact with during treatment to help guide the patients in providing
a descriptive qualitative account of their experiences during radiation therapy. These daily
questions were designed for the patient to respond to over the course of five weeks, the
average duration of radiation therapy. Additionally, the patients were given disposable
cameras and guiding questions for visually documenting their experiences. See Figure 2
for an image of the design probe kit and its contents.
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Figure 2
Design Probe Kit

We used a Grounded Theory approach to our analysis of these materials, where the
focus is placed upon the patient and their individual cases rather than studying the patient
population as a group (Alvesson & Sköldberg, 2000). The patient journals were
transcribed and coded into themes within the patients’ accounts of their experiences and
a way to analyze the data. We also searched for key informants, whose experiences
were so extreme that they clearly demonstrated the areas for improvement within this
environment.

Research Findings
This section shows our analysis of the data gathered through our three research
approaches, showing how each of the methods used provides a different perspective of
the patient experience. We will start with our quantitative data which will give us
information at the population (i.e. systemic) level, continuing down to the level of the site
with our observational data, and finally concluding with patient stories gathered through
the design probe kits.

System
Looking first at our patient responses to the STAI survey questions, we found that our
patient population has a STAI anxiety score that is indistinguishable from the average
score reported for the normal working adult population (Spielberger & Gorsuch, 1983).
However, when asked to self-report whether they felt any anxiety during treatment, one
out of every six patients reported experiencing some level of anxiety when in the
treatment room. In comparing the patient’s self-reported anxiety to their STAI score, we
found that the patients who reported experiencing some anxiety had STAI scores which
were a mean of 10 points higher than the scores of individuals who reported experiencing
no anxiety during treatment. This scoring difference is comparable to the difference
between a working adult under normal and exam conditions (Spielberger & Gorsuch,
1983), where the STAI scores of adults under stressful exam conditions were on average
8 points higher than those under normal conditions. Through t-test analysis, this
relationship between STAI score and self-reported anxiety levels was found to be
statistically significant (p<.0001).
Using self-reported anxiety as a key variable within the questionnaire data, we were able
to look at its relationship to other variables within the treatment experience (See Table 3).
2
Through analysis using the Chi test of contingency, the survey data showed that at least
four variables significantly influenced the occurrence of this anxiety; the patient’s
treatment area, their ability to tolerate immobilization during treatment, their level of
concern over the technical equipment, and whether or not they experienced feelings of
claustrophobia during treatment. Individuals with pelvic cancers (such as prostate and
uterine cancers) were found to be much less likely to experience anxiety during treatment
than individuals with Head and Neck cancer. While individuals who reported experiencing
some trouble tolerating immobilization during treatment were much more likely to
experience anxiety during treatment than individuals who didn’t. Individuals who felt some
worry about the technical equipment and/or who experienced some feelings of
claustrophobia in the treatment room are somewhat more likely to experience anxiety
during treatment than individuals who didn’t.
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Self-Reported Anxiety

p-value

Treatment Area

0.008

Immobilization

<0.0001

Technical Equipment

<0.0001

Claustrophobia

<0.0001
Table 3
Comparison variables

Analysis of our patient survey data shows that a large subset of the patient population
experiences anxiety during radiation therapy. Several factors were found to influence
these feelings of anxiety, such as the patient to having trouble tolerating immobilization
and experiencing feelings of claustrophobia during treatment, as well feelings of
uncertainty towards the treatment equipment and the area of the patient that is being
treated. The results of the survey give us strong statistical evidence about the correlation
of these different variables to patient anxiety, however they are unable to provide us with
the reasons why they are significant. As a result, we looked to our other methods for
these answers.

Site
Through our observational fieldwork within the Radiotherapy clinic, we identified the
fixation device as a key stressor for the patients undergoing radiation therapy. The
fixation device is used to immobilize the patients during treatment and provide a means
for reliably reproducing patient position during these appointments. While some fixation
devices are simply pillows placed underneath the knees (used with prostate patients),
patients with head and neck tumors are fitted with a very constrictive fixation device, the
face mask. According to our interviews with the nursing staff, the process of being fitted
with this type of fixation device can be extremely unsettling to the patients. The mask is
warm and flexible when it is draped over the patient’s face, but as it cools it hardens and
shrinks slightly. This hardening process can trigger feelings of anxiety and panic in the
patient. One neck cancer patient that we observed going through this process had a
conversation with the nurses about how the mask had triggered feelings of anxiety and
claustrophobia, despite this patient not normally having any problems with enclosed
spaces. The nurses explained to us that the patient had managed to stay calm and not
panic by using relaxation breathing techniques, such as taking deep breaths and
breathing slowly in and out through the stomach.
The physical restraint of the face mask can continue to cause anxiety in patients even
once the form has hardened. To alleviate some of these feelings, the nurses can cut
openings for the eyes in the masks to allow the patients the ability to observe what is
going on around them and communicate. (See Figure 3 for an example of a head fixation
mask)

a.

b.

b
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Figure 3
Patient fixation devices: a. face mask, and b. leg cushion

These observational findings correlate with the questionnaire data we collected. For
example, our survey analysis showed that individuals with pelvic cancers (such as
prostate and uterine cancers) are much less likely to experience anxiety during treatment
than individuals with head and neck cancers. This makes sense when we compare these
findings to our observations that the fixation devices for the head and neck patients are
much more constricting than those used with pelvic patients. Furthermore, individuals
who reported experiencing some trouble tolerating immobilization during treatment much
more likely to experience anxiety during treatment than individuals who didn’t.
The data gathered from our ethnographic fieldwork at the site provided us with a solid
understanding of the radiotherapy process, and what some of the critical areas were
within in this system. It highlighted the fixation device and the linear accelerator as key
objects within this environment, and showed us a direct linkage between them and
patient anxiety.

Patient
Coding analysis of the patient journals and photographs revealed a variety of different
themes that were shared between the patients. One of these themes that closely
correlated with in our questionnaire findings was the importance of information. The
patients expressed their desire to know more about radiation and how the machine
works, and lack of understanding about what was happening during treatment arose as a
key source of anxiety among the patients.
One patient expressed that he would like to know “What radiation does... What gamma
radiation is…” Another patient supported this need for information further in his
statement, “Doctors are too sparse with information about the disease, treatment effects,
side effects, and more. Which is unfortunate as it opens up for your own speculation and
it in turn can lead to unnecessary anxiety and fear.” One final patient quote clearly
highlights how the technology in the treatment room can cause feelings of insecurity and
worry; “Nothing can make it inviting. Machines are frightening. It is difficult to comprehend
what is happening when it begins to buzz.” Together, these patient stories help to
support the questionnaire findings that individuals who feel uninformed and worried about
the equipment are more likely to experience anxiety during treatment.
Sometimes fear and anxiety can overwhelm the patient, interfering with the treatment
process. One patient who suffers from claustrophobia, and whom we have categorized as
a key informant within our research, conveyed her experience with the face mask fixation
in the following statements:
“I had a panic attack the first time. I could not handle being trapped in the mask. Then the
staff modified the mask so that it didn’t put pressure on the neck. The next day I asked to
them to make eye holes for me, which they did. Now it's ok.”
“Before my mask was modified I panicked. It was not easy to breathe normally.”
This story exemplifies the very strong emotional reactions some patient can have to the
fixation devices, while also showing how the nurses work with the patients to alleviate
their anxieties and come up with the best care solution for them. A small adjustment in
the face mask meant the difference between the patient being able to tolerate the
treatment and the patient having panic attacks rendering treatment impossible. These
personal stories collected in the patient journals provide us with a wealth of information
and rich detail about their experiences that would otherwise be unattainable through our
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questionnaire and observational methods. We now understand that the feeling of being
trapped in the face mask, being unable to breath normally, having pressure on the neck,
and not being able to see what is going on, were all factors that played into this patient’s
anxiety.
This key-informant supplemented her written account of her experience within head
fixation during treatment by using the camera provided in the probe kit. She documented
her experience by taking images of her view of the treatment room while in her head
mask. The only part of the room she could see while she was under fixation was the
treatment room ceiling (See Figure 3), and in the journal she expressed her wish that
there was “something in the ceiling to watch during treatment.” This patient was not alone
in photographing this view of the treatment room, suggesting that this is a possible area
of improvement for the patient experience.

Figure 4:
Patient photographs of their view while lying on the treatment table

The data gathered from the design probe kits helped to support the insights we gained
about patient anxiety in the treatment room from both our patient questionnaire and our
field work. We now understand in detail why the treatment equipment and head fixation
masks can cause anxiety in patients, not just that they do. Additionally, we have gained
insight into the patient’s need for more information about the treatment technologies and
what is happening to them during treatment. Finally, the images taken by the patients
conveyed aspects of their experience that often get overlooked, such as the bare ceilings.
Taken together, the experiential details gained from the design probe kits help to ground
our findings from the other methods, providing us with tangible and concrete areas within
the patient experience where we can leap from research into design.

Conclusions
The data collected using our three methods creates a comprehensive picture of the
anxiety-inducing experience radiation therapy can be for patients interacting with
constricting fixation devices and unknown medical equipment. The results of this
research have demonstrated that our three-tiered methodology provides a deep
understanding of the patient experience, from a systemic view down to the personal
details of a single patient. The insights gathered from our tiered research data will allow
us to create both global and site-specific design solutions that support the patient’s
emotional wellbeing while providing the medical care necessary for their physical health.
Additionally, the cross-disciplinary nature of this research allows us to generate findings
that are valued within the Design community, as well as the Medical community we are
designing for.
In conclusion, we suggest that it is important for design researchers to select a variety of
methods when conducting user research. These methods should be chosen for their
ability to build upon each other, where the limitations of one method are balanced out by
the other methods used. They should allow the researcher to observe the user through
different lenses, allowing the different perspectives to build upon one another, adding
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depth and complexity. The end result of this methodological approach to conducting userresearch is a rich, multi-perspective, holistic understanding of the user experience.
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Abstract
The understanding of individual movement in a given space is important in many areas
such as geography, architecture, and city planning. With recent advances in sensor and
computing technology, trajectory data, series of coordinate data with timing, can be readily
obtained and used to help us understand the characteristics of the space. However, the
interpretation of patterns becomes difficult as the number of paths increases with the
number of individuals examined. In this study, we intend to contribute to the development of
a schematic landscape diagram of the space-time paths for movement analysis by firstly
observing individual activities in an office and collecting trajectory data, and secondly
developing a framework for the landscape diagram and analyzing the trajectory data to
extract the tendency of the movement. Here, the interpretation of the patterns of trajectories
becomes accurate as the number of trajectories increases. Finally, we argue that this is an
effective way to understand the characteristics of the space.
Keywords: space design, user behavior, vector field, landscape diagram
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Introduction
The understanding of individual movement in a given space is important in many areas
such as geography, architecture, and city planning. With recent advances in sensor and
computing technology, trajectory data, series of coordinate data with timing, can be
readily obtained and used to help us understand the characteristics of the space. For
instance, in geography, since Hägerstand proposed a theoretical framework called Time
Geography (Hägerstrand, 1970), the daily space-time trajectories of individuals have
been valuable means for understanding activity-travel behavior (Kwan, 2000), and in
museum design, behavioral data collected by direct observation were used to study the
role of spatial layout of museum exhibitions (Wineman and Peponis, 2009).
In these studies, several visualization methods for dealing with the spatial and temporal
dimension of individual movement were introduced, such as simple 2D representation of
movement traces, activity density patterns (Kwan, 2004), and so called “space-time
aquarium” (Kwan, 2004) in which the vertical axis is the time of day and the horizontal
plane represents the study area. Especially, the space-time aquarium is useful to analyze
the tendency of the movements visually, since it describes the temporal and spatial
aspect of individual movements in a single framework. However, as noted in (Kwan,
2000), in these representations, the interpretation of patterns becomes difficult as the
number of paths increases with the number of individuals examined.
This paper intends to contribute to the development of a vector field representation and a
schematic landscape diagram of the space-time paths for movement analysis by firstly
observing individual activities in an office and collecting trajectory data, and secondly
developing a framework for the vector field and the landscape diagram, and finally
analyzing the trajectory data to extract the tendency of the movement. The main idea is to
represent individual movement from a place to another as a ball rolling down the
landscape like “epigenetic landscape” which represents the genetic tracks of certain
organism. Here, the interpretation of the patterns of trajectories becomes accurate as the
number of trajectories increases. Finally, we argue that this is an effective way to
understand the characteristics of the space.

Collection of trajectory data

Figure 1: Plan of the share space.
2

We recorded workers’ activities in a share space (approx. 220m ) of an office (34
workers) using eight network cameras attached at the ceiling. Figure 1 shows the share
space. In the Figure, (A), (B), (C) and (D) indicate entrance to the west part of office,
entrance to the west part of office, elevators, and office kitchen, respectively.
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We collected 24 hours of video data in three days from 9AM to 5PM and extracted one
image from every second of the video. Based on the images, we manually recorded
workers’ trajectory data using a plot system implemented in a programming environment
called Processing (Processing, 2011).

Existing visualization methods for analysis of spaces
2D representation of movement traces

Figure 2: 2D plot of sequences.

2D representation of movement traces is to simply map the trajectory data on the plan of
the office. Figure 2 shows 24 hours of video data in three days. We can observe the
typical pathway of the workers with this representation. For instance, the path between
(A) and (B)/(C) is the most frequent route of the workers, followed by the path between
(A) and (D).
One of the limitations of this representation is the inefficient use of space. As the plotting
movement data increase, this representation becomes difficult to understand in regions of
high density.

3D space-time aquarium
To visualize the individual space-time paths, we used the 3D method called ‘space-time
aquarium’ developed by Hägerstrand (Hägerstrand, 1970). In the space-time aquarium,
we converted 2D movement traces into 3D by choosing the xy-plane to be the plan of the
office and the z-axis to be the time from 9AM to 5PM. We have implemented visualization
tools for these analyses in the programming language called clojure with OpenGL library.
The overall pattern of the space-time paths for the trajectory data is shown Figure 1. The
bottom and the top of the cube indicate 9AM and 5PM in the space-time aquarium,
respectively. The figure indicates the workers were making use of the share space
continuously, and the pile of the paths between (A) and (B)/(C) also indicates the paths
are the most frequent route of the workers.
However, in the same way as the 2D movement traces, this representation becomes
difficult to understand in regions of high density as the plotting movement data increase.
As suggested in (Kwan, 2000), one way to overcome this limitation is to plot space-time
paths using transformed coordinate system with interactive capabilities provided by
visualization environments. But, to analyze the collective tendency of the movements
visually, we need to observe large number of the plotting movement data in a single
frame.
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Figure3: 3D space-time aquarium.

3D activity density patterns
3D activity density patterns are the representation in which activities in a certain area are
measured based on the number of traces that pass through it and illustrate the amount of
the activities in the area by using the number as the z value. In this study, we divided the
office plan into 500×500mm cells — so there are 37×37 cells — and counted the number
of traces passing through them.

Figure 4: 3D activity density patterns.

Figure 4 shows the activity density patterns of the three days. From this figure, we can
clearly see activities between (A) and (B)/(C) are the highest followed by the path
between (A) and (D).
The major advantage of this representation is that, in contrast to the previous two
representations, illustrations of the density patterns become accurate as the plotting
movement data increase. However, since the activity density patterns do not show the
temporal dimensions of the movement, to analyze the tendency of the movements
visually, we need another visualization method.

New visualization methods for analysis of spaces
Vector field representation
Vector field representation of individual movement is to describe the tendencies of the
workers’ movement at a given area.
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In general terms, a vector field is a function that allocates vectors to different areas in
space. Each vector describes the direction and magnitude of the velocity at a particular
area, and the collection of all the velocity vectors is called the velocity vector field.

Figure 5: Procedure of making vector field.

We described the tendencies of the workers’ movement at a given area by the following
steps:
1. Divide the office plan into 500×500mm cells, so there are 37×37 cells on the office
plan.
2. For each cell, find the trajectories passing through it, and figure out the direction and
the velocity of the individual movement (Figure 5: (a)).
3. Transform the direction and velocity of the movement into a vector by taking the
velocity as length of the vector (Figure 5: (b)).
4. At each cell, add all the vectors obtained from the trajectories passing through it
(Figure 5: (c)).
5. Draw the resulting vectors on the center of 37×37 cells of the office plan (Figure 6).

Figure 6: Vector field representation of individual movement.

Figure 6 shows the vector field representation of the three days’ movement data. Length
of the arrow at the upper left of the figure is equivalent to the length of arrow of when the
individual movements are observed 5 times at a speed of 1,000 (mm/s) in the same
direction. With this representation, since all the vectors passing through a certain cell are
added up, the length of a resulting vector is reinforced when angles between them are
closer to 0 degree and, on the contrary, the length is shortened when angles are closer to
180 degree. Hence, when the tendency of the workers’ movement in a cell are relatively
constant, the length of the resulting vector of the cell becomes longer, therefore, we can
observe the tendencies of the workers’ movement on the cells in these vectors clearly.
Making use of this capability, we could analyze the collective flow of movements in
facilities such as airports and railroad stations where the circulation planning is critical.
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Landscape diagram
We translated the vector field into a landscape diagram by specifying the relative height
difference between neighboring cells depending on the direction and length of the vectors
in the field. Since the vectors are intricately intertwined with each other, we used a
stochastic optimization algorithm called simulated annealing (SA) (Kirkpatrick et al., 1983)
to calculate the relative height to produce the landscape diagram.
SA is a probabilistic method for finding the global minimum of an energy function, inspired
by the manner in which liquids freeze or metals and glass crystallize in the process of
annealing. For SA, we need to specify an energy function, a neighborhood function, and
a transition probability.

Figure 7: Correspondence between length of the vector and height difference.

First, we explain the energy function for the landscape. As noted above, there are 37×37
cells on the office plan and each cell has a vector that represents the tendency of the
workers’ movement in the cell. Then, we find which direction of its 8 neighboring cells the
vector points. As shown in Figure 7, if the vector of cell A points to cell B and the length of
the vector is 𝑙𝑙, and the height difference between cell A and B is ∆ℎ, then the energy
induced by the difference is defined as |∆ℎ − 𝑙𝑙|. Next, we add up the energy for all the
cells on the office plan and assume the sum of the energy as an overall energy of the
landscape. Therefore, if the height of a cell 𝑐𝑐𝑖𝑖𝑖𝑖 (𝑖𝑖 = 0, … , 36, 𝑗𝑗 = 0, … ,36) in a landscape is

ℎ𝑖𝑖𝑖𝑖 and has a vector 𝑣𝑣𝑖𝑖𝑖𝑖 that points to one of its neighboring cell 𝑐𝑐𝑣𝑣𝑖𝑖𝑖𝑖 whose height is ℎ𝑣𝑣𝑖𝑖𝑖𝑖 ,
then an energy 𝑒𝑒 of the landscape is

36 36

𝑒𝑒 = � � �(ℎ𝑖𝑖𝑖𝑖 − ℎ𝑣𝑣𝑖𝑖𝑖𝑖 � − |𝑣𝑣𝑖𝑖𝑖𝑖 ||.
𝑖𝑖=0 𝑗𝑗=0

The neighborhood function is a function, which returns a neighboring landscape that is
produced after altering the current landscape. Changing the height of a randomly
selected cell (e.g., 𝑐𝑐𝑖𝑖𝑖𝑖 in Figure 8) in the −3.0 to 0.0 mm range derives the alternation.

Figure 8: Height alternation of randomly selected cell c ij .

In addition, the initial temperature is 0.5 and the cooling rate is 0.9999 so that the
probability of acceptance of worse solutions could be quite low.
We used the transition probability originally proposed in (Kirkpatrick et al., 1983), i.e., let
𝑒𝑒 and 𝑒𝑒′ be the energy of the current landscape and a candidate new landscape,
respectively, then the acceptance probability function 𝑃𝑃(𝑒𝑒, 𝑒𝑒 ′ , 𝑇𝑇) was defined as
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′

𝑃𝑃(𝑒𝑒, 𝑒𝑒 , 𝑇𝑇) =

⎧ �−
⎨
⎩ 1

exp(𝑒𝑒 − 𝑒𝑒 ′ )
�
𝑇𝑇

𝑖𝑖𝑖𝑖 𝑒𝑒 ′ < 𝑒𝑒

𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒,

where 𝑇𝑇 is a global time-varying parameter called the temperature.

Figure 9: 2D landscape diagram represent based on the vector field of Figure 6.

Figure 10: 3D Landscape diagram based on the vector field of Figure 6

Figure 9 (2D), 10 (3D) shows the landscape diagrams acquired by the SA based on the
vector field of Figure 6. Here, the relative “height” in the figure corresponds to the length
of the vectors in the vector field.

Figure 11: Consecutive movement and its landscape.

In the landscape diagram, when consecutive movements of the same direction are
observed in neighboring cells, i.e., a number of vectors of cells are arranged in chains
without loops as shown in Figure 11, the landscape in the area becomes a deep valley.
Therefore, in comparison to the vector field representation, the tendency of the
movements is more highlighted in the landscape diagram. Since this representation
depicts the tendency of movement as people move from a higher to lower place in the
landscape, we could intuitively grasp the tendency of movement as the direction of a ball
rolling down at a given area. In addition, the interpretation of the patterns of trajectories
becomes accurate as the number of trajectories increases.
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Visual analysis of human behavior
Finally, we analyze the characteristics of the office space based on the tendencies of the
individual movement.
Now, we have five different visualizations for the individual trajectories. As mentioned
above, with existing representations — 2D movement traces, 3D space-time aquarium
and 3D activity density patterns — we can see the general tendencies in the share space,
such as the main routes and the high activity areas in the space. For instance, as shown
in Figure 12, apparently the action density patterns of the three days do not change so
much. This means that workers tend to move and stay at the similar area during these
three days.

Figure 12: Action density patterns of the three days.

Figure 13: Detailed tendency of movement in vector field representation.

With the vector field representation, we could observe much more detailed tendencies of
movement. For instance, workers tend to keep to the right side between (A) and (B)/(C)
(Figure 13 in green). When they get off the elevators at (C), they tend to walk along the
wall in front of them, and when they walk towards the elevators, they tend to deviate to
the outer side then get on the elevators.

Figure 14: Vector fields of the three days.
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Figure 15: Landscape diagrams of the three days in 2D.

In contrast to the activity density patterns of the three days shown in Figure 12, we could
easily see the variety of tendencies of movement in the vector fields of the same period
(Figure 14). Especially, we can see the difference of the tendencies between the main
routes and the upper and lower area of the figure indicated by circles. The landscape
diagram (Figure 15) shows the difference more clearly. The reason for this diversity would
be that there is no clear intended use in the area.

Figure 16: Comparison between density patterns and landscape diagrams.

Figure 17: Vector field showing the conflicts and stagnates areas.

By comparing the activity density patterns and the landscape diagrams, we could point
out the aria where the flow of movements conflicts or stagnates. For instance, in Figure
16, (1), (2), and (3) are the relatively high activity density area, however, in landscape
diagrams the tendencies in the area are rather indistinctive. As the vector field (Figure 17)
indicated, since the flow of movements cross each other at (1) and stagnate at (2) and (3),
there are little dominating tendencies at the area. At the same time, adding two vectors
with equal length in opposite directions sum to zero. This means that the workers travel to
and from a place, e.g., kitchen, through exactly the same route at the same speed, the
vectors cancel out. This might lead to problems that observers have a false impression
that there is no activity on the route.
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Discussions and future study
This research developed a new framework for visual analysis of human behavior called
the vector field representation and the landscape diagrams in order to analyze the spacetime paths for movement in a given area. Through this research, the followings are
achieved:


developing a general procedure for constructing a vector field from trajectory
data;



creating a method for translating the vector field into a landscape diagram;



observing individual activities in an office and collecting trajectory data;



evaluating the developed representation with
representations by analyzing the trajectory data.

comparison

to

existing

The major contributions of these representations are the followings:


the interpretation of the patterns of trajectories becomes accurate as the number
of trajectories increases;



the tendencies of the movements — direction and speed — can be visually
represented;



in comparison to existing representations, the diversity of activities in given area
is more highlighted.

Therefore, from what we have seen so far, it is fair to say that these are effective ways to
understand the characteristics of the space.
In this research, we only analyzed human behavior visually. For future studies, we will
analyze human behavior with statistical inference such as Bayesian inference to see if
these visual analyses can be validated statistically. In addition, we need to show
examples of application of these new representations.
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Abstract
This research explored the elasticity of silver as a medium for expressing
emotion in silver design, using Argentium® Sterling silver and laser
welding. The research is situated in the context of traditional silversmithing
design and practice (e.g. Clifford 1993, Glanville 2006, Hill and Margetts
2003), and has the aim of expanding its technical and creative possibilities
(Niedderer 2009).
The research investigated the different possibilities of creating movement
based on the flexibility of Argentium® silver to facilitate emotional
expression in functional and non-functional forms of bowls. The project was
conducted using creative exploration (Durling and Niedderer 2007). A
soma-semiotic framework was established based on approaches of design
and emotion (Kälviäinen 2005, Weerdesteijn et al 2005, Schusterman 2011),
within which the results of the study were interpreted.
The outcome of the research is an enhanced understanding of the technical
and conceptual issues of using elasticity and movement to create emotional
expression in silver design, enabled by the combination of Argentium®
silver and laser welding. In particular the study highlighted how complex
emotions can be embodied in design objects, stressing the need for future
research to develop a broader spectrum and vocabulary of complex
emotional expression.
Keywords: craft, silver, design, elasticity, expression, emotion, movement,
function, project-based research
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Introduction: Elasticity in Silver Design
This research explores the elasticity of silver as a medium for emotional
expression in silver design, using Argentium® Sterling silver and laser
welding. The research is situated in the context of traditional silversmithing
design and practice (Clifford 1993, Glanville 2006, Hill and Margetts 2003,
Schadt 1996, Weber-Stöber 1992) and has the aim of expanding its
technical and creative possibilities (Niedderer 2009).
In the context of goldsmithing and silversmithing, silver is usually
perceived as a soft metal. For example Sterling silver is softer than most
standard gold alloys (e.g. 14 or 18ct standard yellow gold alloys) or similar
platinum or white gold alloys (Wolters 1996: 44, 62). Silver becomes soft
through heating and it becomes hard and flexible through being worked on
cold. The traditional use of soldering requires heating the whole piece
during the work process, which softens the silver. Any design using
soldering processes therefore has to use sheet material of sufficient
thickness to avoid easy indentation within use, commonly ranging between
0.8 – 2mm. This makes silverware expensive and puts a range of
constraints on the designing and making of silverware.
This research explores the use of Argentium® Sterling silver with laser
welding. Argentium® Sterling silver (AS) is a new silver alloy, which was
developed to combat an oxidation process called ‘fire scale’, which occurs
when Standard Sterling silver is heated during the fabrication process. Fire
scale appears as bluish-grey stains in the surface of silver and is difficult
to remove (Davis and Johns 2007). In addition to being firescale-free, AS
has also been recognised for a number of other advantages. A previous
project ‘Exploring the Creative Possibilities of Argentium® Sterling Silver’
demonstrated that Argentium® silver could be used successfully with laser
welding (Niedderer, Harrison and Johns 2006; Stern-Leach 2007). The
benefit of laser welding is in minimal heat application. This allows joining
thin, work hardened silver parts without losing their flexibility, opening the
design of silverware to the use of elasticity.
Elasticity and flexibility are here used as synonyms and refer to the
springiness of silver. Elasticity, as the quality of being elastic, refers to a
material substance “that spontaneously resumes […] its normal bulk or
shape after having been contracted, dilated, or distorted by external force.”
(OED 2011a). This is not to be confused with the plasticity of silver, which
is “the quality of being plastic; spec. the ability to be easily moulded or to
undergo a permanent change in shape” and which is normally used in the
form-giving of silver (OED 2011b).

Conference Proceedings

1329

Exploring Elasticity as a Medium for Emotional Expression in Silver Design

Building on the insights of the previous project, the research presented in
this paper explores how elasticity can be utilised to achieve emotional
expression in tableware/silver design, focusing on the subject of the (fruit)
bowl. Bowls are a common subject in silver design, and there are many
examples (e.g. in Hund 1995, Goldschneider and Zapletalová 1998).
Traditionally, silver bowls do not tend to be flexible but normally are rigid.
More recently, some silversmiths have experimented with elasticity to
achieve new forms of expression. For example, Ane Christensen has
produced bowls from hard-spun domes. By sawing into them, she has
expanded and changed the shape of the domes, inducing elasticity and
making them ‘quiver’. Christensen’s bowls are aptly named “Nervous
Bowls” to express their emotional appeal (Christensen 2011; Crafts
Council 2005; Fig.4). They are a good example of how emotional
expression can be achieved through elasticity. However, working from a
single piece of metal is rather restrictive, leaving the maker without the
ability of joining different parts.
This research explores how the combination of work-hardened silver and
laser welding can provide new technical and creative opportunities through
the ability of joining different parts, focusing on how flexibility can be
integrated into the design of bowls to invoke emotion. The project explores
functional and non-functional forms of bowls in relation to meaning
creation in two steps: firstly, the technical opportunities and limits of
material and object function of creating flexible constructions; secondly,
the creative opportunities of material and object function in relation to
visual and soma-semiotic expression of emotion (e.g. fear, nervousness,
sensitivity, humor).
The project is based on the method of creative exploration developed by
Durling and Niedderer (2007). Situated in the real life scenario of design
practice, the research drew on both experiential knowledge and scientific
data where appropriate, comparing them to enable and inform creative
experimental exploration (van Manen 1990: 8, 74). A soma-semiotic
framework was developed to interpret the results of the research, drawing
on studies from design and emotional psychology (Kälviäinen 2005,
Weerdesteijn et al 2005, Desmet & Hekkert 2007, Schusterman 2011).
In the following, the paper describes the theoretical framework, the
research and its evaluation. The conclusion summarises the outcomes of
the study, its benefits and limits, and opportunities for further research.
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Context: Silver Design ‘in a Fruit Bowl’
This section explores the context of contemporary silver design, in
particular the design of silver bowls in relation to the use of elasticity for
expressing emotion. The aim is to provide an interpretative framework for
emotional expression in silver design. The context brings together three
aspects: a review of the bowl in the context of contemporary
silversmithing, the idea of emotion and its embodiment and expression
through movement in objects, and the discussion of relevant theories for
the expression and interpretation of emotion within the design context.

The significance of the bowl in silver design
The bowl is a common subject in the practice of silver design, and there
are many examples throughout history and in contemporary practice which
demonstrate the significance of this modest object. Over time, bowls have
served the most mundane needs as well as humanity’s most sacred
rituals, including for example bowls for eating and serving food as well as
bowls for libation and ritual washings.
Although the theme of the bowl (Schale) is prominent in practice, in
theoretical and philosophical discussions more often the vessel (Gefäß)
has found attention. One key philosophical reference to both the vessel
and the bowl is by Elias Canetti (1973: 254) who reflects on the
emergence of artefacts, based on the hands, as a functional object and as
a signifier of the development of the human mind:
The hand which scoops up water is the first vessel [Gefäß]. The fingers of
both hands intertwined are the first basket […] It is not enough that this or
that shape should exist in the surrounding world. Before early man could
create it himself, his hands and fingers had to enact it. Empty fruit husks in
the shape of cups [Schale], like coconut shells, may have existed for a long
time, but were thrown away heedlessly. It was the fingers forming a hollow
to scoop up water which made the cup [Schale] real (p. 254) 1
Cannetti’s description invokes the humble nature and simplicity of the
vessel/bowl, which is manifest in its shape - at minimum the bowl is a
concave form with a usually round or oval opening, the most classic shape
being the segment of a sphere – but also its immense significance. It is
perhaps this juxtaposition of simplicity and significance that has provided
artists and craftspeople with the desire to approach the theme of the bowl
over and over again. The simplicity of its function puts little restriction on
artistic expression and allows it to flourish in the design of the bowl. Bowls
have been fashioned in silver in many forms and for many purposes. As
tableware, there are for example serving bowls, dessert bowls, fruit bowls,
1

Note that ‘Schale’ (German for bowl) is erroneously translated with ‘cup’.
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flower bowls, rose bowls, bowls serving as decorative centre pieces for the
table and small-scale sculptural bowls which express aesthetic or
conceptual values.
The analysis and interpretation of silver design has traditionally been the
domain of historical and critical or curatorial study. Within this domain, the
subject of the silver bowl has rarely been discussed on its own. Mostly,
silver bowls are discussed as part of the general context of silverware or
tableware. Historical overviews e.g. by Schadt (1996), Glanville (1997,
2006) and Müller (2001) provide a useful overview of techniques,
provenance, stylistic parallels and influences of silver design. Where the
discussion focuses on bowls, the focus tends to be on individual antique or
historical examples (e.g. Hendrix 1999; Karageorghis 1999; Quast and
Tamla 2010; Neumann 1999).
Compilations of contemporary silverware tend to come in form of exhibition
catalogues. Some of the best examples are by Weber-Stöber (1992:
Silbergestaltung), Valcke et al. (1993: A Sparkling Party), Hund (1995: Der
Silberstreif), Goldschneider and Zapletalová (1998: Metalmorphosis),
Coatts (1999: A Feast of Silver), and Mendini (2003: Tea and Coffee
Towers). These offer variously introductions to modern and post-modern
silver design, its historical or curatorial context, the understanding and use
of contemporary silver, and to the life of practitioners, the development of
their style and the education system.
Within these compilations, one can find many different interpretations of
the bowl, although the overall characterisation through accompanying
essays could be described as formal aestheticism and an occupation with
the bowl form per se. Good examples are David Huycke’s award-winning
design from 1995 (Weber-Stöber 1995: 45), which explores and
celebrates the purity of the bowl form in its gentle variations. In contrast,
Bennett (Goldschneider and Zapletalová 1998: 58), Gogna and Niedderer
(Weber Stöber 2001: 54, 86) play with the meaning of the bowl, exploring
the relationship of function, form and content while maintaining the basic
functionality of the bowl. For example, Bennett’s Rose Bowl “Spaghetti
Junction”, which was presented to Birmingham City Council, reputedly is a
humerous commentary on Birmingham’s infrastructure (Fig. 1). In an
attempt to further question the concept of the bowl, Lee, Tomasi and
Schütter (Weber Stöber 2001: 80, 110) as well as Clarke (Goldschneider
and Zapletalová 1998: 63) deconstruct the bowl in the aim to rethink the
use and perception of the bowl. David Clarke’s fruit receptacles offer
perhaps one of the most far-reaching interpretations of this theme (Fig. 2).
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Figure 1: Gerald Benny. (1972). “Spagetthi Junction”, Rose Bowl. © BMAG

Figure 2: David Clarke. (1997) “Epergne”, Fruit Receptacle. © Bishopsland Trust

More recently, some silversmiths have experimented with the bowl form in
a different way. They have begun to explore the bowl form with the aim to
express emotions or interrelationships using aspects of movement. For
example, in her piece “Movement No.1”, Theresa Nguyen (Gesellschaft für
Goldschmiedekunst 2010: 114) approaches the idea of movement
symbolically, the shape of the object representing the idea of the wave.
Ya-Kyung Shin (Gesellschaft für Goldschmiedekunst 2010: 27) takes a
similar approach with “Reunion”, a bowl made of used spoons, which
symbolise human interaction.
In “Sensible Trinkgefäße/Sensitive Cups”, Katja Höltermann follows a
different path, using movement to heighten the experience of the everyday action of drinking by making the disappearance of the liquid visible
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through the changing position of the cups (Weber Stöber 2001: 64; Fig. 3).
Also utilising movement, but here in form of the vibration intrinsic to the
material/objects form, Ane Christensen has produced bowls from hardspun domes. By sawing into them, she has expanded and changed the
shape of the domes, inducing elasticity and making them quiver.
Christensen’s bowls are aptly named “Nervous Bowls” to express their
emotional appeal (Christensen 2011; Crafts Council 2005; Fig. 4).

Figure 3: Katja Höltermann. (1999) “Sensible Trinkgefäße/Sensitive Cups”. Silver, hollow mounted. ©
Katja Höltermann. (Since 2001, production also in stainless steel by Fa. Carl Mertens)

Figure 4: Ane Christensen. (2001) “Nervous Bowl”. Photograph: Anders Kjaersgaard/Dominic Sweeney
© Ane Christensen

1334

Conference Proceedings

Kristina Niedderer

These four examples demonstrate different ways of utilizing movement to
express their ideas: the first two examples use the symbolism of visual
images, the last two examples use our reading of and empathy with
certain movements to express the emotions they carry. In the following,
this paper examines more closely the idea of emotion in design, how we
read emotion through embodied experience, and how emotions can be
expressed through movement within design objects.

Expressing Emotion in Design
The idea of emotion in design has come to prominence in 1999, when the
Design and Emotion Society was formed, and with publications such as
Emotional Design: Why We Love (or Hate) Everyday Things (Norman
2004). Emotion, however, has been of concern before then. For example,
Alessi has strongly used a semiotic approach under the lead of Laura
Pollinoro to create emotion through visual storytelling (Ciccolo 1996,
Pollinoro 2011, Kälviäinen 2005: 88). One of Alessi’s most iconic objects
from this period was the “Anna” corkscrew (Alessi 2011a), and some time
later the ‘Girotondo’ series (Alessi 2011b), which used facial and body
expressions to convey happiness in line with semiotic interpretations of
anthropomorph shapes (Kälviäinen 2005: 87). At the same time in the
early 1990’s, the introduction of emotional expression also entered the
silversmithing arena with the colourful and sometimes quirky aluminium
vessels by Robert Foster (O’Callaghan 1992), or Allan Sharff’s vessels in
silver (2011).
The extended engagement with design and emotion since 1999 has
moved beyond the semiotic approach, complementing it with the
psychological understanding of emotion and its embodiment, e.g. through
non-verbal communication and movement (e.g. Ekman and Keltner 1997).
The touch screen technology and gestural manipulations in smart phones,
such as the iPhone, are but one prominent example of this application.
According to Spillers (2003), emotions here are generally used as a
success element whereby design can evoke feelings of pleasure/success
(desired) or annoyance/failure (to be avoided).
Further reaching approaches are evident in the work of Lee and Nam
(2006), who look at the emotional response of products within interaction
(Lee, Park and Nam 2007), and of Weerdesteijn, Desmet and Gielen
(2005) who have explored “the possibility of using expressive movement
for creating products that elicit predefined emotional responses” (p.28).
Using the case study “Learning to Talk with Your Body”, they designed six
objects, “each expressing a distinct emotion: anger, fear, sadness, joy,
pleasant surprise or attraction” (ibid.) with the aim
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to develop an educational product that can be used to teach children, aged
between four and six, how to emotionally express themselves with their
bodies. The objects were designed to express the given emotions in their
static appearances and (interactive) dynamic movements. (Weerdesteijn et
al 2005: 28)
Weerdesteijn et al’s approach is of particular interest here because it helps
to understand how silver objects, e.g. by Höltermann and Christensen, are
able to create emotional expression and engagement using movement on
several levels. Key here is that emotion is generally defined as “brief, rapid
responses involving physiological, experiential, and behavioural activity
that helps humans respond to survival-related problems and opportunities”
(Keltner and Ekman 2000: 163).
The interrelationship of emotion and bodily action provides an “efficient
means for interpreting a person’s emotion […] by imitating that person’s
emotional experience” (Weerdesteijn et al 2005: 29). Imitating a persons’
bodily experience, such as body posture, gesture or movement, or facial
expression, creates an empathic experience. Such empathic experiences
have been shown to have a neurological basis (Shusterman 2011: 155),
which allows for the interpretation of that embodied experience by a fellow
human. It is this aspect of empathic experience which allows humans to
interpret objects in a similar way (Kälviäinen 2005: 87), and which is
utilized in design to embody emotion.
If used/understood in this way as (bodily) movement, we can see how
emotion can be embodied in an object, or in the action involving an object,
its use, thus linking human action/behaviour and an objects’ function,
which can also be understood as a ‘plan for action’ (Kälviäinen 2005: 84;
Weerdesteijn et al 2005; Niedderer 2007: 9,10).

An Interpretive Framework for Emotion
Summarising the above discussion, we can distinguish three different
ways of dealing with experience in design. Firstly, emotion appears in the
literature as reaction of the user e.g. as an indicator of success/failure or
as appraisal response indicating attraction/repulsion to an object (Spillers
2003, Desmet and Hekkert 2007: 64).
Secondly, Kälviäinen (2005) emphasizes the semiotic reading and
differentiation of emotion in craft and design artefacts. Her interpretation
pertains both to emotional expression (Roseman, Wiest and Swartz 1994:
216) as can be found in facial expressions (e.g. in the ‘Anna’ corkscrew)
as well as to “denotative, functional [behavioural] and connotative abstract
and symbolic meanings” (Kälviäinen 2005: 87). Kälviäinen thus combines
the two aspects of experience of meaning and emotional experience which
are distinguished separately in Desmet and Hekkert’s framework (2007).
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Thirdly, Weerdesteijn et al (2005) emphasise on the embodiment of
emotion in objects through the embodiment of physical movement, utilising
the functional-behavioural aspect of emotion (Roseman, Wiest and Swartz
1994: 216).
Using insights from these different ways of reading, we should be able to
ascertain further insight into the design of the two objects introduced
above: The “Sensible Trinkgefäße” by Höltermann and the “Nervous bowl”
by Christensen. We can now see that they embody emotion in two
different ways, drawing on the functional-behavioural aspect of emotion
and emotional expression respectively.
In relation to Höltermann’s work, we can elicit a second level of meaning
which goes beyond the maker’s own interpretation (heighten the
experience of the every-day action of drinking): the cups tilt more the
emptier they get. This is comparable to the expression of sadness in
Weerdesteijn’s table of emotions and the object that was developed
accordingly (Weerdesteijn et al 2005: 32, 33; Fig. 5). Whether this is
sadness about having finished the drink, about not having been able to
stay abstinent or about a friend leaving at the end of the drink, we do not
know. This kind of information is dependent on the individual user and the
context of use. However, the notion of the movement is (arguably)
universal due to the embodied soma-aesthetic experience (Wallbott 1998).

Figure 5: Jeske Weerdesteijn (2005). “Figure 2a: Sadness is indifferent to manipulation”. (Weerdesteijn
et al 2005: 30).

In turn, Christensen’s “Nervous Bowl” predominantly uses emotional
expression (although the quivering can also be seen as movement, and
thus to encompass both aspects of emotion, i.e. expression and
behavioural). While nervousness is not one emotion commonly
encountered in the literature, it can be seen as a subset of fear or
excitement or a combination of both.
This example highlights that the fine discrimination of different and
complex emotional expressions is still a challenge (Roseman, Wiest and
Swartz 1994, Wallbott 1998), since quivering can be read in several
different ways: as nervousness, fear, or joyous excitement, or even as the
simple acknowledgement of another person in a room. In such cases, the
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interpretation is dependent on very fine aspects of discrimination taking
into account the nature and intensity of the movement, and the
combination with other signs that provide the context.
These examples demonstrate how, together, these theories of somatic
experience and semiotic interpretation allow for a closer reading and
understanding of emotion in design, applied to silver design. One could
therefore speak here of a soma-semiotic framework, although this is not
used in the medical sense of psychotherapy, instead referring to the
semiotic interpretation of signs of emotion through experience of bodily
movement/actions or expressions.

Exploring Emotion through Elastic Movement
Based on the theoretical framework developed in the previous section, the
practical part of the research investigated how emotional expression and
functional-behavioural aspects of emotion can be used to embody emotion
within silver design. This investigation was based on an exploration of the
technical and creative opportunities of elasticity in silver design enabled by
the combination of Argentium® silver and laser welding. The aim was to
expand current conceptions of silver design through the inclusion of
movement leading to the expression of emotion. The project focused on
the bowl form and explored functional and non-functional forms of the bowl
as a common form in silver design which invites creative freedom due to
its simplicity.
The project progressed in two stages:
Firstly, technical opportunities and limits of material and object function
were explored, including joining techniques and their impact on different
ways of constructing elastic movement;
Secondly, based on the insights from the first stage, three different ways
of constructing movement were utilised to develop three designs exploring
the soma-semiotic emotional expression of these movements.

Methodology
The practical enquiry was based on the method of creative exploration,
which Durling and Niedderer (2007: 14) define as the “working through of
a research problem through designing”, including “ideation, drawing,
prototyping, etc.” They distinguish two modes of creative exploration,
analytical and synthetic, where “the creative aspect of designing has been
brought to bear” … “within a predetermined research framework” (pp.1416). In other words, analytical investigation seeks to gain a deeper
understanding of a particular concept or phenomenon through systematic
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design inquiry within a pre-determined conceptual framework (p.14) while
designing as a synthetic process uses real world intervention and
observation to capture complex phenomena/situations (p.15). Durling and
Niedderer (2007) further explain the aim and rationale of creative
exploration:
Using designing in this way is useful where it is necessary to gain insight
into the complexity of a situation, phenomenon or process, where scientific
reduction is unable to provide a sufficiently rich or coherent picture of the
subject being investigated. (p. 14)
This way of using designing within research is therefore not illustration or
demonstration, nor is it necessarily about testing any concept or theory, but
essentially it utilises designing to reveal new avenues and opportunities for
development, and to gain new insights and understanding (p.16).
In the case of the present research, analytical investigation was used to
explore the embodiment of emotion in an object through movement within
the soma-semiotic framework. Developing the practice within the somasemiotic framework has enabled the interpretation of the results within
these parameters from the maker’s point of view, in this case the somasemiotic reading of movement as image/sign as indicators for emotional
behaviour based on the universality of certain movements.
Synthetic inquiry was used for the first (technical) part of the investigation.
The research was situated in the real life scenario of design studio
practice, drawing on experiential knowledge as well as scientific data as
appropriate. Both sets of data were compared continuously and have
informed any design decisions made to enable insightful experimental
development (van Manen 1990: 8, 74).

Technical Development
The technical investigation was twofold: Through experimentation, first
different ways of joining silver sheet using laser welding were explored,
including flanges, ridges, welding sheets flat together or flat over edge in
order to make the seams durable (Colour Plate 1; Niedderer 2009: 169).
Second, the impact of the different ways of joining was assessed on
different ways of constructing elastic movement within the bowl form, using
a combination of drawing, modelmaking and conceptual reasoning. This
resulted in the identification of three possible ways of constructing
movement intrinsic to the bowl form:
-

strip of silver sheet fixed on one side (most flexible)

-

looped silver strip (medium flexible)

-

joining of two silver strips of different lengths (least flexible)
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Colour Plate 1: Niedderer, K. (2008). Examples of laser welding with Argentium® silver. © Kristina Niedderer.

All solutions identified were based on the recognition that, in order to
achieve elasticity, the deconstruction of the bowl form was required,
following examples by Clarke and Christensen discussed above. At this
point, due to the time and resource limitations of the project, other
potential solutions such as the helix shape, which had been used
previously (Niedderer, Harrison, and Johns 2006), were not further
explored because they were not considered to be particularly appropriate
to the bowl form. With further time and resource, of course, these may also
be considered and further solutions may be identified.

Creative Exploration
Following the technical investigation, which was synthetic in nature, the
creative exploration changed to a combination of synthetic and analytic
mode. The technical experimentation produced an understanding of the
need to design differently to accustomed ways, because of the differences
in the technical construction. An approach of moving from simple to
complex was followed in exploring flexibility in relation to emotion to allow
for this need.
In contrast to Wendlesteijn et al (2005), rather than trying to predict an
emotion and finding an appropriate way of expressing it, this exploration
used an open-ended approach, trying to understand what movements can
be produced using identified technical solutions, and what emotions they
are likely to express. In this way, within the theoretical framework, space is
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given to allow for the creative leap as a characteristic strength of designing
to generate novel solutions that may not otherwise be predicted.
The first design utilised slim strips of silver sheet, fixed on one side, to
create a bowl, leading to a star-shaped, layered construction, which
provided the basis for two small bowls ‘Anemone’ (Fig. 6). Each of the
bowls is made up of ca. 80 strips of Argentium® (0.1mm thick), in form of
an 8 (10) pointed star of 10 (8) layers. After joining the strips through laser
welding, the flowery forms became ‘alive’, fragile looking yet strong and
flexible, reacting to any disturbance in the room with a slight vibration.

Figure 6: Niedderer, K. (2009). Anemone. Photo © Niedderer

The Anemone bowls had no explicit practical function but were rather
sculptural in character, allowing maximum freedom of experimentation.
The insight gathered about the use of elasticity were transferred into the
subsequent design of two fruit bowls. The two fruit bowls used the same
principle of construction (star-shaped layering) as the first to introduce the
idea of movement into functional silver design, but now used looped silver
strips and joined silver strips of different lengths for fruit bowls one and two
respectively.
‘Fruit Bowl 1’ used 16 looped silver strips arranged in a 2-layered star
shape to create a flattish ball shape, which transforms into a doughnut
shape when laden with fruit, visualising the weight of the fruit (Figure 7).
This construction is very springy and can be made to bounce as if in
‘elated joy’, displaying the corresponding movement qualities described by
Walcott (1998: 893) for elated joy, i.e. high movement activity and
dynamics.
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Figure 7: Niedderer, K. (2009). Fruit Bowl 1. Photo © Niedderer

Thus far the design’s expression was predicted, what was not predicted
was that once the ‘bowl’ was laden with fruit, it sheared also sideways.
With the fruit in the middle, the long silver strips on the outside and the
rolling movement (combined up-down as well as sideways movements),
together, these components made the bowl not just ‘joyous’ but also
comical, raising associations to a ‘drunken spider’ (body high up in the
middle on long legs ‘wobbling about’).

Figure 7: Niedderer, K. (2009). Fruit Bowl 2. Photo © Niedderer (ø ca. 45cm)

‘Fruit bowl 2’ was made of 2 x 20 silver strips of different lengths arranged
in a double layered-star shape to create the outline of a double-walled
bowl (Fig. 8). Like Fruit Bowl 1, when laden with fruit, the shape of Fruit
Bowl 2 deforms. However, due to the less flexible construction, there is
little movement akin to emotional expression but rather movement that can
be described as functional-behavioural: the more the bowl is laden with
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fruit, the more it closes its fingers, seemingly protecting its contents (Fig.
9). Protection is here seen as a derivative of fear (of something being
taken away) indicated through closed movements/body posture (Walcott
1998: 983; Weerdesteijn et al 2005: 32).

Figure 8: Niedderer, K. (2009). Fruit Bowl 2 (detail with fruit). Photo © Niedderer

Discussion and Conclusion
This study has considered the idea of expressing emotion through
movement in the context of silver design, introducing the idea of design
and emotion which has been established over the last decade in product
design. The review of the expression of emotion in design has been used
to establish a soma-semiotic framework as a means of interpreting the
results of the creative exploration undertaken as part of this research. The
creative enquiry was conducted in two parts:
Firstly, the synthetic part explored the different possibilities of creating
movement based on the flexibility of working with Argentium® silver and
laser welding. Technically, this was a relatively straightforward small-scale
study, which gave insight into different ways of joining thin flexible silver
strips as well as of designing flexible constructs that can be used for the
creation of bowl forms within a silversmithing tradition.
In the second, analytical part, exploring the different possibilities of
creating movement with regard to expressing emotion proved more
complex. While being able to predict the movement and emotional
expression of the bowls per se using the soma-semiotic framework, the
final prototypes revealed complexities both in terms of the flexibility of the
constructions and emotional expression that went beyond any predictions.
In technical terms, model making allowed only for limited prediction of the
flexibility behaviour of the constructions, especially under load. While the
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main movements (up-down) were predictable, the sideways movements
were not. In order to advance this aspect in future, potentially CAD driven
models e.g. through solidworks, might offer help in providing better
predictive powers, although gaining access to professional software
required to manage the complexity of the constructions may prove difficult
within a normal silversmithing context.
In relation to these technical aspects, integrating emotion could be
predicted on a basic level. However, the fine differentiation and
discrimination of emotional responses produced in the bowls exceeded
prediction. For example, it was possible to distinguish three very different
kinds of ‘quivering’ within three of the bowls discussed in this paper:
Christensen’s bowl was found to have a kind of ‘nervous’ quiver, which
may be associated with anxiety or fearful anticipation and which
Weerdesteijn et al. (2005: 32) characterise with fumbling, passivity, little
strength and tenseness. The ‘Anemone’ bowls, reacting to any
disturbance in the room with a slight upward vibration or quiet quiver,
communicate a low excitement (like the general acknowledgement of
persons in the room) and a somewhat contented happiness, which is
characterised by low movement dynamics and an upward movement for
joy (Wallbott1998: 893). Fruit Bowl 1, as discussed above, combines
‘elated joy’ (through its bounce) with the potentially scary image of a
spider, creating a comical image through the juxtaposition of the different
signs, which incidentally is comparable to the boggart turning ice-skating
spider for Ron in Harry Potter and the Prisoner of Azkaban (Rowling 2000:
chapter 7).
These findings mirror some of the difficulties and contradictions
experienced in psychological studies of emotion which describe and
measure the recognition of emotional expression and behavioural
movements as indicators of emotion (e.g. Roseman et al 1994, Wallbott
1998, Weerdesteijn et al. 2005). At the same time, they demonstrate how
complex emotions can be embodied in design objects to develop a
broader spectrum and vocabulary of complex emotional expression.
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to university level
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Abstract
This paper is based on on-going research into design education at several educational
levels. What is said, and what is done? In the DESIGN LITERACY project, we focus on the
content of a continuous design education, the transition between different educational
levels – from primary education, throughout the university level – in the Norwegian
educational system. Designers, decision makers, investors, and consumers hold different
positions in the design process, but they all make choices that will influence our future.
Design education at primary and secondary level represents both a foundation for
professional design education and a prequalification for the general public’s competence
for decision-making. We ask if there is a coherent connection between the different levels
from primary school to university, and between the intentions and the practice. What is the
reasoning behind the choices of design education of professionals? We have chosen to use
the concept design literacy to address the complex matter of objectives and content in
design education. The project is in its initial stages with an end focus on: What challenges
need to be addressed in design education at different levels in order to boost the
advancement of design literacy?
Keywords: design and society, sustainable design, education, curriculum development,
design literacy
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Designed artefacts and solutions influence our lives and values, both personal, and from
a societal and global perspective. Designers, decision makers, investors, and consumers
hold different positions in the design process, but they all make choices that will influence
our future. In the Kyoto Design Declaration, The International Association of Universities
and Colleges of Art, Design and Media (Cumulus) declared that:

…to contribute to sustainable social, environmental, cultural and economic development
for current and future generations, the Cumulus members will commit themselves to
accepting their part in the further education of our youth within a value system where each
of us recognizes our global responsibility to build sustainable, human-centred, creative
societies (Cumulus 2008)
In order to solve these crucial global challenges, designers and the general public must
cooperate; for this purpose, design literacy is necessary for all. But what is really
happening in the classrooms?
We are, in addressing our core matter of concern; What challenges need to be addressed
in design education at different levels in order to boost the advancement of design
literacy?, focusing our studies on the formal, the perceived, and the experienced curricula
(Goodlad 1979) by addressing the following two research questions: 1) What do the
current design educations at different levels promote in terms of content?; and 2) What
are the main challenges, as articulated by students and teachers in design education, at
the different levels? We are exploring the different expectations of content and quality of
design education at the transition between different educational levels: 1) from primary to
lower secondary; 2) from lower secondary to upper secondary; and 3) from upper
secondary to the university level.
The research ambitions in this DESIGN LITERACY project are to employ reflexivity
regarding the construction of the empirical material, to use interpretations guided by
broad frames of references, and to activate self-critical reflection within the research of
design. Aspects of importance will be creativity in the sense of seeing various aspects,
theoretical sophistication, theoretical breadth and variation, and reflection at the metatheoretical level, inspired by reflexive methodology (Alvesson & Sköldberg, 2009).

Design Literacy
The concept ‘design literacy’ is chosen to explore and address the complex matter of
objectives and content in design education from primary to university levels. In selecting
this term, we acknowledge that research on multiple literacies has received considerable
debate and redefinition within several areas of educational research (Coiro et al., 2008); it
is no longer bound to the understanding of literacy as the ability to read and write verbal
text (Moats, 2000). We draw on work in areas such as visual literacy (Stankiewicz, 2003),
media literacy (Buckingham, 2003; Erstad, 2010), and ecological literacy (Stegall, 2006).
Design literacy in this project is connected both to the creation and understanding of
artefacts and images in a broad sense, and is not limited to only graphic design (Heller,
2004). When we use design literacy, we include a wide perspective of artefacts and
professions and choose a broad interpretation of design (Simon, 1969). There is a move
toward understanding design products and processes as composed of symbiotic hybrids
between design products, media types, services, architecture, communicative spaces,
networks and modes of creation, production, and exchange (Knutsen & Morrison, 2010).
We regard design literacy as a competence not only for the professional designer, but
also for the general public in their position as users, decision makers, and consumers
(Nielsen & Digranes, 2007; Dong, 2008).
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The view that a competent general public is needed also influence the emphasis on a
wide educational perspective on design literacy. It refers to concerns and practices such
as democratic participation in design processes, developing and using ethical
responsibility, and understanding and supporting sustainable aspects of production and
consumption. Design literacy is also evident in the focus on smart, inclusive, and
sustainable growth as highlighted in the Europe2020 strategy (European Commission,
2010). Design education at primary and secondary level as such represents both a
possible foundation for professional design education and a prequalification for the
general publics’ competence for decision-making and life-long learning in design literacy.
Theoretically we draw on Eisner (2002), Klafki (2002), Schön (1987), Papanek (1985),
Freire (1970), and Lave and Wenger (1991). In the project we employ mixed methods
and practices inspired by reflexive methodology (Alvesson & Sköldberg, 2009),
interviews, focus groups, and document analysis in order to allow us to more closely
articulate actual currents in design literacy education and to see them in relation to the
challenges for educational practice in terms of formal curriculum and different discourses
of education within a subject area.

The field of design education in Norway
In the present formal curriculum for primary and lower secondary school, design is linked
to the creation of artefacts, creativity, problem solving, sustainability, entrepreneurship,
and education for democratic participation and citizenship. However, it takes time to
implement a new formal curriculum in educational practice (Haug, 2003), and some
historical aspects can explain the discrepancy between national curricula and educational
practise within this subject area (Carlsen & Streitlien, 1995; Nielsen, 2000; Kjosavik,
2003; Gulliksen, 2006; Brænne, 2009; Fauske, 2010; Digranes, 2009). A study of design
education at different levels will reveal discourses and how various ideas influence
educational priorities.
Efland operates with five ideals for American art education: Academic art, Elements of
design, Creative self-expression, Art in daily living, and Art as a discipline. Lindberg has
defined two historical perspectives of the dissemination of art in Sweden: a Charismatic
attitude and a Lecturing attitude. Illeris operates with three educational discourses in
Denmark related to Drawing (tegnepdagogisk diskursorden), Creative art
(formningspædagogisk
diskursorden),
and
Visual
culture
(billedpædagogisk
diskursorden). As early as in 1970 Gert Z.Nordström introduced a critical perspective into
art education and visual culture in Sweden. Nygren-Landgärds has contributed to Finish
education by profiling eight different ideals of craft teaching practices, including the
Academic (akademikeren), the Craftsman (håndverkeren), the Carrier of cultural legacy
(kulturbæreren), the Educator (oppdrageren), the Instructor (instruktøren), the Missionary
(misjonæren), the Naturalist (naturalisten) and the Enhancer of community (samfunnsforbedreren). The legacy of design education at different levels forms a point of departure
to better articulate the challenges posed at each level and the continuation of design
education. For this purpose, we build upon four discourses of formation, formulated as
perspectives of art and design derived from studies of Norwegian art and design teacher
training (Brænne, 2009). Brænne has developed these perspectives based on the
theories of Efland (Efland et al. 1996), Lindberg (1988), Illeris (2002), Nygren-Landgärds
(2000), and Nordström (1972). Efland, Lindberg, Illeris, and Nordström’s educational
analyses are situated within an art context, whereas Brænne’s is situated within the
Norwegian tradition that is unique in its structure compared to other educational systems,
as it spans craft, design, architecture, and fine art. The perspectives are: 1)
Encyclopaedia formation, with a focus on skills and knowledge of material and techniques
(copying has been a central method); 2) Formal aesthetic formation, with a focus on
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elements and principles of form, colour, and composition (experimentation has been a
central method); 3) Charismatic formation, with a focus on “child-art” (self-expression was
the focus); and 4) Critical formation, where visual and material culture have been in focus
(critical analyses has been a central method).
The research on the philosophy of design education is in Norway richer at the primary
and lower secondary levels than at the upper secondary and university levels; this is a
motivator for our focus. We find it useful to discuss the four perspectives developed by
Brænne (2009) as a point of departure for the articulation of specific characteristics,
tensions, and challenges that are linked to the continuous design education and the
corresponding objectives, practice, and ideologies. In the following text we will provide a
brief overview of the frames for design education, articulated knowledge on design
educational practices, and corresponding ideas for the formation of design literacy.

Primary and lower secondary education
Before 1960, the Norwegian art and craft education was structured as three subjects:
Craft for boys, Craft for girls, and Drawing. Within the Encyclopaedic formation, there was
a focus on the development of skills within woodwork for boys, and in textiles for girls.
Usefulness was central in the first half of 1900, and this was also seen in the subject of
Drawing, where precision and diligence were developed for the growing industry and its
needs motivated the practice (Brænne, 2009). With the launch of the 9-year compulsory
school in 1960, the three previous subjects were merged into one large subject: Forming.
This merge coincided with ideas of education based on what Brænne has called the
Charismatic formation. The introduction of Forming represented a drift from a craft
tradition toward a romantic practise of self-expression. This was seen in the very
influential Danish version of the textbook Creativity and mental growth by Lowenfeld and
Brittain (1973), the shifting ideas of the general educational philosophy (Dewey 1938),
and in the tensions within the subject of Forming (Borgen, 1995; Nielsen, 2000; Kjosavik,
2003; Digranes, 2009; Fauske, 2010).
In 1997 (L97), the subject Forming was renamed Art and Crafts (Kunst og håndverk). The
L97 subject curriculum represented a shift towards a new focus on skills and knowledge,
with some connection to the perspective of Formal aesthetic formation. The implementation of L97 was problematic, as the practicing teachers were situated in a tradition of
Charismatic formation where the subject specific skills and knowledge were previously
given low priority (Haug, 2003; Kjosavik, 2003; Nielsen, 2009). Art and Crafts, in the
current formal curriculum Kunnskapsløftet (K06), is based on some of the same ideas as
L97, and the critical formation has been more clearly articulated. In this context, design
has been emphasised as a specific topic (Hovedemne), open to combining the best from
both the art and craft traditions. The creation of products is highlighted, as are ethical and
environmental concerns (Kunnskapsdepartementet &Udir, 2006). It took 50 years to
reconcile some of the differences between the craft tradition and the tradition of selfexpression in educational practice (Digranes, 2009). Now there is an articulated focus on
design and architecture and a joint effort for democratic participation. This development
has been possible because the Norwegian subject has been one merged subject, Art and
st
th
Crafts, since 1960, and is mandatory from 1 to 10 grade in general education.

Design education at the upper secondary level
At the upper secondary level, design education has been located within both general
education, which prepares for university admission certification (Studiespesialiserende
Utdanningsprogram - SSP), and vocational training. In the upper secondary level it is
called Design (Formgivingsfag) within the general program, and Design and Crafts
(Design og Håndverk) in the vocational program. When from 1994-2006 design was
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placed as a mixed program between vocational training and SSP, it was a very popular
choice among the students (Nielsen, 2009). When the formal curriculum, Kunnskapsløftet
(K06), was introduced in 2006, both art and design was given a more prominent place in
the general education program, SSP. In the SSP curriculum, design was combined with
architecture in the subject Design and Architecture, and the content was constructed as a
continuation of the subject matter content and objectives formulated in the curriculum for
Art and Crafts at the primary and lower secondary level. The K06 curriculum emphasises
skills and knowledge in the tradition of formal aesthetic formation combined with the
perspective of critical formation with aspects of sustainable development. However, when
placed within general education in SSP after 2006, there was a marked decline in student
recruitment (Frøseth et al., 2008). The latest numbers however, show that this
development might be changing for the better.

Professional teacher training and professional design education at
the university level
Teacher training is closely linked to the changing curricula in primary and lower
secondary education. This link has been articulated and discussed by Gulliksen (2006),
Brænne (2009), and Hjardemaal & Gulliksen (2010). In Norway, there is a choice
between becoming a classroom teacher or a specialised teacher. Classroom teacher
training went through a major structural change in 2010 (Kunnskapsdepartementet,
2010); the development of courses are still in the process of revision and the effects on
students’ choices regarding the inclusion/exclusion of Art and crafts as a part of the new
degrees is not yet known. It is also too early for this new generation of classroom
teachers to enter the work force; as such, the focus in this project will be on the
specialised teacher training that has remained constant. The most influential and
specialised teacher training in Art and design is given at Oslo and Akershus University
College of Applied Sciences and Telemark University College, where master’s degrees in
Art and design education have been awarded since 1976.
The most influential professional design education institutions in Norway are the Oslo
School of Architecture and Design, Norwegian University of Science and Technology,
Oslo National Academy of the Arts, Bergen National Academy of the Arts, and Oslo and
Akershus University College of Applied Sciences with a Faculty of Technology, Art and
Design. These institutions are, to a great extent, based on studio activity, and not many
research projects about the formal curricula or the ideological, perceived, or experienced
curriculum (Goodlad 1979) of design education have been performed at this educational
level. At the Oslo School of Architecture and Design, research has evolved into a new
type of discipline thinking: the making disciplines (Dunin-Woyseth & Michl, 2001), a
concept now accepted in official documents.

A continuous design education
The content of a continuous design education, the transition between different
educational levels, and how this is realised across the Norwegian educational system –
from primary education, throughout the university level is of great concern. We aim to
contribute to a wider understanding of designers’ and the general public’s influence on
sustainability issues in society through the knowledge of design education as is, and
deliberate on what might be ways of strengthening and develop educational practice and
theory in this area. We want to articulate ideas and content in design education through
Goodlad’s concepts; the ideological curriculum, the formal curriculum, and the perceived
and experienced curricula (1979). We wish to examine if there is a coherent connection
between the different levels from primary to the university level, as we regard this as
crucial for the quality of design education.
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Approach to the study
To make a study of this scale feasible (in terms of generating reliable information from
qualitative statements on tendencies of the practice field), we judge a combination of
‘design education stories’, semi-structured interviews (Kvale et al., 1996), and, possibly,
focus groups (Morgan, 1997) as the best strategy for constructing empirical data. To
gather the data, the pyramid of education has been turned upside down for research
purposes. The study starts at the university level of both professional design education
and design teacher training. We focus on the education history of the students at design
institutions and specialised teacher training at the university level; by asking questions
whether the previous education has provided them with competence or not, in light of the
current courses. These ‘design education stories’ have been collected from freshmen at
three universities with professional design studies in the Oslo region, and two specialised
teacher training in Art and design. The data will be analysed to see how the students
educational background in terms of what has been present or absent in their education
and the challenges in the future development of design literacy. This is also performed to
identify patterns of upper secondary schools that recruit for higher education within the
field, and, as such, provide us with a selection of schools, including teachers and pupils,
for the study of the upper secondary level and for the study of primary and lower
secondary schools in general education.
The informants at the upper secondary level are selected from schools (public or private)
that are more frequently referred to than others, what might be termed ‘recruitment
schools’ in the ‘design education stories’ from the students at university level. Teachers
and pupils in their first and last year at these upper secondary schools, assumed to
represent best practice, will be asked to reflect upon current design education. The
interviews or focus groups will be used to invite the teachers and pupils to describe
design education from their point of view.
The primary and lower secondary schools are chosen by the same principles: from being
mentioned in the ‘design education stories’ at a higher educational level. When we
th
th
th
interview teachers and pupils at the 4 , 7 and 10 grade and at the first and last year
upper secondary school we use semi-structured interviews and focus group interviews
(Gulliksen & Hjardemaal 2011). This will help the informants to verbalize their design
learning or teaching experiences (Reitan, 2007; Brænne, 2009); the informants can
develop the language together within the dialogue. The informants should reflect the
current knowledge in the field through their work or study. We are aware that it has been
some time since the interviewed students at the higher education levels studied at lower
level schools; however, we assume that the selected schools probably can be seen as
the best practice over time. If this does not turn out to seem right, the reasons for not
remaining as such will, nevertheless, provide an interesting phenomenon to study.

Characteristics and challenges in the continuous design education
We ask: What challenges need to be addressed in design education at different levels in
order to boost the advancement of design literacy? The complex answer to this question
is not yet formulated, and we see that the results of the study will be useful from a
societal perspective, as well as for later specific changes in policy and educational
implementation. As an overall approach to the outcomes of the different studies, an
educational perspective on the development of design literacy will be articulated. The
case study approach will provide data on the challenges present at the transition from
one educational level to another and on the challenges for the current and future
development of design literacy in education. We will attempt to discern whether it is
caused by a framework, different curricula, or differing ideologies. This study’s importance

Conference Proceedings

1353

Design Literacy – From primary education to university level

lies in the needs to better inform design education itself, to improve the quality of design
educators, educate reflective consumers, and, as a result, further the goals of a humancentred, creative society.
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Abstract
The present study investigates the relation between sketching and communication in teams
during the idea generation process in early concept generation. A quasi-experiment study
has been conducted with Masters students of Industrial Design Engineering at Delft
University of Technology, Netherlands. Six groups consisting of three students had to solve
a design problem in a given time. Whereas the experimental groups (n=3) were not allowed
to talk during the design process, the control groups (n=3) did not face any restrictions.
The experiments were recorded, observed and analyzed. As expected, both groups used
communication to transfer and support their individual ideas. For the experimental groups,
the written language became the medium of communication in detailing the information of
sketches. These findings show that sketching cannot stand alone; design teams need to use
sketching and verbal communication in conjunction not only to produce well-developed
ideas, but also to transfer them.
Keywords: sketching, design thinking, design process, creativity, communication
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Introduction
Sketching is an essential thinking medium in design. This is true for individual and team
design processes. Sketching has traditionally been seen as a primary conceptual tool in
the early stage of the individual design process (Fish & Scrivener, 1990). Research has
shown that sketching is also used for exploration of solutions in terms of functions or/and
forms, and for structuring the design problem in teams (Goldschmidt, 1991; van der Lugt,
2002).
Nowadays, most design activities are taking place in teams, and require the individual
designer to communicate his/her own views about the problem and solution spaces to
other team members. However, these ideas are often not well formulated and fuzzy
upstream in the design process, and need more processing to become more transferable.
Naturally, this task is even more demanding in interdisciplinary teams. Differences in
goals, languages, and other cultural variables produce conflicting views which needs to
be synchronized (Smulders, 2008) to make design decisions. In general, designers are
trained to support their verbal explanations by visual representations in order to facilitate
communication and mutual understanding, or vice versa. However, our understanding of
the “dialog” between sketching and verbal communication is limited.
When addressing this issue, we first ask what cognitive processes are involved during the
sketching process. The following model (Figure 1) depicts the most relevant stages from
the introduction of the problem until its reinterpretation by the designer and the
communication of the revised mental model.

Figure 1: Cognitive activities during the sketching process

The introduction of the design problem will lead to a premature understanding of the
problem, and thus, a rough mental model. Initial ideas about possible solutions are
generated on the basis of that rough mental model. The processes depicted by the blue
bubbles are internal activities such as mental models, which cannot be directly observed.
These constructs need to be characterized by criteria which can be inferred through
observations. Moreover, these constructs should be treated as elements of the whole
process.
At the level of individual and team activities, sketching can be described as processing
three main cognitive patterns:
1. Exploration–Interpretation–Re-interpretation cycle (see also Purcell & Gero, 1979):
Cognitive processes during sketching can be described as a process of
exploration, interpretation and re-interpreting cycles. The mental model is the
cognitive structure, which provides ‘questions’ and ‘answers’ and ‘instructions’
what to explore and how to gain a comprehensive model for the further
development of solutions. Starting point may be inconsistencies or also main
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assumptions about the problem at hand, which requires special attention.
2. Defining uncertainties and ambiguities: As Figure 1 suggests, designing is not
simply the implementation of knowledge and application of methods. Usually the
designer chooses a partial aspect of the given problem, which he/she defines
according to his/her knowledge and experience. This initial understanding of the
problem leads to further exploration of goals and ambiguities. The results of
these activities define the problem space, which is represented as a mental
model, including gaps and ambiguities. Ambiguity and fuzziness can limit the
completeness of the mental model, but they also are an opportunity for creative
interventions. When designers start sketching, they rarely try to visualize the
whole problem but choose those elements which they give priority due to criteria
resulting from the exploration - interpretation – re-interpretation cycle, such as
unclear, complex, intertwined elements. These are situations where solutions are
needed, and creativity can is a function of to what extent gaps and ambiguities
will be exploited to construct to new solutions. Thus, sketching provides
opportunities to select the most relevant parameters in respect to creativity.
3.

The knowledge gain – knowledge transfer cycle: the sketching process of
individuals as well as of teams is accompanied by verbal explanations. Individual
thinking processes and communication patterns in design teams both alternate
between gaining knowledge and transferring and exchanging knowledge (BadkeSchaub & Doerner, 2002). The process of switching between generating and
exchanging of knowledge is seen by some as the main source of creativity
(Doerner, 2010). This assumption suggests that verbalization can be as important
as visualization. Building on that inference, we hypothesize that if designers in a
team are not be allowed to talk while sketching, they would be severely
hampered to produce well-developed design solutions. In this paper, we present
empirical results on the relationship between verbal communication and
sketching in the context of the design process.

1. Research Questions
This study aims to explore the following research questions:
1. How will the sketching process be changed if verbalization during sketching activity is
limited?
2. What role does verbal communication play in sketching activity?

2. Empirical Study
2.1. Method and data collection
The study was executed as a quasi-experiment. The participants were 18 Masters level
design students in the Faculty of Industrial Design Engineering, Delft University of
Technology. Participants were placed in six groups of three and asked to respond to a
design brief. Three groups were assigned to the two conditions: experimental and control.
The experimental groups were not allowed to speak to each other during designing, and
thus are termed “silent” sketching groups. The control groups did the same design task
without any limitation, and are termed “non-silent” sketching groups.

2.2. The design task
As shown in Figure 2a and Figure 2b, the experiment was divided into two phases. In the
first phase, the groups were given 45 minutes to generate ideas. The task was to design
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a product that helps blind people to cook. The teams were given 5 minutes for reading
the design brief and in the next 10 minutes, each participant had to work individually to
generate his/her own ideas without contacting the other group members – this condition
was the same for the experimental and control groups. After that, the group members
worked together and developed a final concept.
After a 10 minute break, the second phase started, which was intended as the “stimuli
phase.” A new set of instructions were provided to groups, which further specified the
goal by stating “camping” as the context in which cooking takes place. The new
instructions also contained pictures of existing outdoor cooking utensils as stimuli. The
intent of the stimuli was to narrow down the solution space and to facilitate the process of
reaching common agreement. In this phase, the groups had to complete the design task
in 25 minutes, with 5 minutes for reading the instructions and 20 minutes for group work.
In the last 5 minutes of the experiment, groups presented their final idea. A survey to
assess the communication medium preference (sketch, written, and verbal) was
administered to all participants before the task. All activities and the resulting sketches
were video recorded, observed and analyzed.

Figure 2a. Overview of experiment
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Figure 2b. Overview of sketching task

3. Data analysis
In this section, we discuss the analysis of the sketches and the design process. All
sketches were decomposed into sketch elements, and the sketch elements were
associated with (seen as the outcome of) four activity categories we constructed based
on our observations during the experiments (see Figure 3):
4.

Generate: Introduction of basic form and function elements in a sketch.

5. Detail: Extension of the sketch through the Exploration–Interpretation–Reinterpretation
cycle (as discussed earlier).
6.

Explain: Clarifying the meaning of sketch elements with annotations.

7. Transfer and Exchange: Negotiating the meaning of sketch elements through the
sharing of information and dialog.
We postulate that these four activities are essential to fulfilling the two main requirements
for coping with the given situation: Understanding and solving the design problem
(design, see Figure 3) and making sure that the team members have the same
understanding (communication, see Figure 3). In this paper, we focus on the role of the
communication activities, which we further categorize into explanation, and transfer and
exchange activities.
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Figure 3. Sketching Activity Categorization framework

There were seven explanation elements to be distinguished in the explanation category,
which are colour, icon, direction, number, emphasis, explanation sentence, and
explanation phrase.
Colour is often used to indicate meaning. For example, red stands for hot. An Icon is a
graphical symbol commonly understood within the group that is used to identify or
communicate meaning. Can be very general such as the addition symbol "+", or can be
internal to the group such as the group creating an icon to represent blind people.
Direction is a mark that indicates direction (such as an arrow) from one point/area to
another point/area on the sketch. A Number is an arithmetical value, expressed by a
word, symbol, or figure, that is used to calculate, order in a series, or to identify.
Emphasis is a special importance or prominence given to a sketch element such as
underlining. Explanation sentence are notes written in the form of a sentence to further
explain a sketch element. The explanation phrase is a brief textual annotation used to
explain a sketch element.
There are two transfer and exchange elements, which are conversational sentence and
sentence annotation. They refer to the written conversation that takes place in a sketch
without explicitly referencing any sketch elements.
Conversational sentence is a note written in the form of a sentence to further explain a
sketch element. Sentence annotation is a brief textual annotation used to explain a
conversational sentence.

4. Results
In this section, we present the results our analysis, with emphasis on the outcomes of the
categorization of the underlying cognitive processes associated with communication.

4.1. Design and Communication Activities
A total of 60 A3 size paper sheets with sketches were collected during the experiment. 23
sheets were from the non-silent sketching group, and 37 sheets were from the silent
sketching group.
The main evaluation of the sketches was done by identifying the elements in the sketches
and grouping them into the categories discussed in section 3. Sketching activities were
counted and summed per experimental condition. Results are shown on Table 1.
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Table 1. Cumulative sketching activity counts for the silent and non-silent experimental
conditions

Sketching Activities
Generate
Detail
Explain
Transfer & Exchange
Total

Count
% of total
Count
% of total
Count
% of total
Count
% of total
Count
% of total

Experimental Condition
Silent
Non Silent
40
40
3.4%
9.8%
43
16
3.6%
3.9%
973
287
82.1%
70.2%
129
66
10.9%
16.1%
1185
409
100%
100%

We have not conducted statistical analysis to test for the significance of the differences
indicated on Table 1 given the number of groups in each experimental condition is small.

4.2 Communication Activities
Figure 4 shows the explanation activity counts per experimental condition. Silent
sketching groups make extensive use of icons, directions, explanation sentences
and sentence annotations. Their increased use of explanation sentences and
sentence annotations than non-silent groups is particularly interesting; when
speech is not an option, sketch elements are explained in writing. These results
support our assumption that sketching and verbal communication need to be used
in conjunction to produce well-developed ideas

Figure 4. Explanation Element counts
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Figure 5 shows the transfer and exchange activity counts per experimental condition.
Whereas the conversation sentences are widely used in the silent groups, the non-silent
groups make more sentence annotations. This might be explained by annotation being a
faster way to draw attention to existing conversational sentences to be negotiated when
one has access to speech to carry out the negotiation itself.

Figure 5. Data collection in Communication category

To summarize:
Written explanation sentences, explanation phrases and conversation sentences
replace verbal discussions when verbal communication is not possible.
When verbal description is restricted, the alternative is to use explanation sentences,
explanation phrases, and conversation sentences to explain ideas and negotiating their
meanings. Furthermore, the explanation sentences, explanation phrases, and
conversation sentences produced by the silent groups are more detailed than the ones
produced by the non-silent group.

4.3 Survey outcomes
A survey was administered to assess the communication medium preference (sketch,
written, and verbal) of all participants before the task. More specifically, participants were
asked how comfortable they feel with each medium to convey their ideas. The instrument
utilized a 5-point response scale, where 1 represented “not comfortable at all,” and 5
represented “very comfortable.” The survey also contained an item asking if the
participants had received formal sketching training, with “Yes” or “No” response options.
All 18 participants have formal sketching experience. Responses to the communication
medium preference items were analyzed per study group. An ANOVA was conducted to
identify any significant differences between the groups. There were no significant
differences between the six study groups

1364

Conference Proceedings

Does SKETCHING Stand Alone as a Communication Tool
during CONCEPT GENERATION in DESIGN Teams?

5. Discussion
Sketching is a powerful tool for designers to visualize and transfer their ideas. Yet, to
make the ideas more transferrable and clear to the other designers in a team, verbal
communication is needed; language seems to be a necessary way to transfer details.
Moreover, this study shows that the detailing process during sketching mainly refers to
elements of explanation, and conversation to transfer and share ideas within the team
when speaking is not allowed. With these elements included in the drawings, the ideas
are more concrete, understandable and transferrable within the team. This is in line with
the previous finding where sketches have been found to result in a more integrated group
process [Van Der Lugt, 2005]. However, those elements are also part of a “normal”
designing situation (non-silent sketching); they are needed in order to transfer the ideas
in more concrete way.
Building on that, team members do not only develop shared mental models about the
task at hand but also about the process and the team as they need to guide their group
process accordingly. Doing so, they need a good understanding of each other’s
perspectives and what they are working on at the moment. This finding is also in line with
one of our previous findings, that the common sketching and use of sketches in the team
as a common ground can help to create shared mental models [Neumann, BadkeSchaub and Lauche, 2009].
Design students with some sketching experience participated in study. Even though this
was appropriate for the simple conceptual design task used, experienced designers in
real life settings might differ in their behavior. For example, expert designers are
assumed to leverage sketches more than novices [Goldschmidt, 1991]. Moreover,
practicing designers were found to be more interpretive and displayed more fixationresistance than novices [Tversky, Suwa, Agrawala et al, 2007]. Studying the differences
between novice and expert designers on how they use sketches to communicate during
idea generation in teams would be an interesting follow-up study.
We plan to refine the design of the experiment and the analysis framework, and conduct
the study with a larger number of participants in order to assess the generalizability of the
findings.

6. Conclusion
Although many studies on sketching during the design process have been done in the
past, there is still limited understanding when, how and to what extend sketching is used
as a medium of communication. These findings reiterate the role sketching plays as a
powerful tool for designers to communicate within oneself and in teams. The findings also
demonstrate that, in a team context, verbal communication is needed to illustrate ideas in
more detail, making sketches more concrete, visualizable, and transferrable.
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Abstract
When practitioners adopt craft as the major diligence of their creative practice, they
naturally create work for not only the design context but also the art one. The nature of
craft that involves direct experience, personal vision and mastery of a medium retains
‘material-based’ fields of practice, such as ceramics and textiles, for which practitioners
tend to create both functional and aesthetic artefacts. Textile practitioners recognise the
importance of material as the fundamental element for constructing visual, physical
artefacts. However, the written accounts of the meaning of material in shaping the artistic
process is barely contemplated and reflected.
This paper looks at craft as a personal experiential process for creating textiles and unfolds
how a material can construct the tangibility of artefacts and simultaneously generate
particular meanings to them. It is based on my published PhD thesis that examines the
relationship between material and artistic expression in the creation of textiles. My textile
practice was included in the research process to examine this relationship. In this paper,
specific productions and exhibitions are scrutinised in order to exemplify how a material
can transform the meaning of artefacts.
The main finding of this research is a concept called ‘materialness’. The concept shows
that a material can lead not only a craft making process, but also the process of viewing
completed artefacts. Materialness is the totality of the textile creation rooted in a material
that includes the elements of form, content, context and time for the artefact. This concept
is experiential knowledge that is made explicit because of the practice-led research
approach and careful documentation. The inclusion of practice in the research process
facilitates the communication of the tacit part of experiential knowledge, so that the
meaning of material in textile creation can be articulated.
Keywords: craft, materiality, practice-led research, experiential knowledge, reflective
practice
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Introduction: craft and design
Craft was inseparable from industry or design in the fifteenth century in which craftsmen
designed and produced customised goods for consumers (Carsodo, 2010: 321-326).
One-off or bespoke artefacts and the relationship between makers and users were
commonplace before the beginning of modernism in the sixteenth century (ibid.: 331).
The modernist view and mass production have overshadowed craft and made it inferior to
design until the recent paradigm shift in design that emphasises the individualisation of
experience and brings the purpose of fulfilling users’ individual needs back to the arena
(ibid.).
The vulnerable status of craft seems to take place due to its definition as a discipline on
its own. In fact, craft can be considered ‘the application of personal knowledge to the
giving of form’ and ‘the condition in which the inherent qualities and economies of the
media are encouraged to shape both process and products’ (McCullough, 1996: 22).
Therefore, craft is broadly defined as skilled practice with specific materials and tools
applied to a personal-scale and direct process that aims to gradually create well-finished
artefacts. Adamson (2010) offers a similar notion of craft that highlights the application of
skills and materials to rather small production across a wide spectrum of activities, such
as painting, design prototyping, digital drawing, etc. Based on this understanding, craft
can play its role even in industrial production and is a ‘crucial aspect of art and design’
(ibid.: 2). Craft thus involves 1) direct experience, 2) personal vision and 3) mastery of a
medium, and thus is a form of practice applicable to any design or art processes and
activities.
When practitioners adopt craft as the major diligence of their creative practice, they
naturally create work for not only the design context but also the art one. Craft becomes
‘a way of thinking through practices of all kinds’ (Adamson, 2007: 7). This phenomenon
including the nature of craft that centres on the knowledge and skills of a medium retains
‘material-based’ fields of practice, such as ceramics and textiles. Practitioners in these
fields tend to create both functional and aesthetic artefacts. Although functionality may
not be implemented in aesthetic artefacts, their making has the same principle as
functional ones whereby the basic importance of craft (i.e. direct experience, personal
vision and expert skills of a medium) is emphasised. They are considered artistic works
situating in the design discipline. As can be seen in the Finnish art world, textiles,
ceramics and other forms of material-based practice are part of the design domain rather
than fine arts. Although works by practitioners in these fields may appear similar to and
exhibit together with works in the field of fine arts, the difference is determined by the
fundamental value of materials and skills for working with them (Nimkulrat, 2009: 21). In
other words, the emphasis on the medium and skills could be considered a distinctive
characteristic of material-based fields that distinguishes them from fine arts.
This paper will look at craft as a personal experiential process for creating material
artefacts that is involved in my professional textile practice. It attempts to unfold how
materials can construct the tangibility of artefacts and simultaneously generate particular
meanings to them.

Uncovering (In)tangible Qualities of Materials in Textiles
In material-based fields such as ceramics, textiles and glass in which craft is maintained,
a material functions as the fundamental element for constructing visual, physical
artefacts. As its term suggests, textiles as a field of expertise emphasises the use of
textile materials in relation to textile techniques, such as printing, knitting and weaving.
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These techniques seem to limit the understanding of a material to its tangible qualities,
especially how the technical skills and craftsmanship of a textile practitioner can
manipulate the material and constitute the ‘form’ of resultant artefacts. The importance of
materials in any creative work is implicitly known among textile practitioners, as the
written accounts of this topic seem uncommon. Even if the topic is articulated, it usually
concerns technical information of how a material can be handled in the making of a
physical object. The material’s role in shaping the artistic process is barely contemplated
and reflected. The meaning of materials therefore appears bounded to their physical
characteristics rather than their intangible ones.
From my experience as a textile practitioner, a tangible material possesses intangible
attributes, such as qualities to shape the practitioner’s interpretation of ongoing work, that
tacitly influence a creative process and artefacts (i.e. the results of the creative process).
The knowledge of the expressivity of materials is considered experiential, and can be
acquired primarily through vocational practice of professional craft practitioners (Dormer,
1997; Niedderer, 2007 and 2009). Seldom has research examined textile materials from
this perspective. Studies on materials in textiles tend to explore the physicality of
materials from a historical (e.g. Priha, 1999), technological (e.g. Peterson et al., 2011) or
sustainable (e.g. Fletcher, 2008) viewpoint.
Focusing on the expressivity of a tangible material in textiles, my published PhD research
(Nimkulrat, 2009) shades light on experiential knowledge produced from within a textile
practitioner’s craft making. The research problem centres upon the relationship between
a physical material and artistic expression, i.e. how a textile material can influence the
maker’s experience during the process of creation and the viewers’ experience during the
process of contemplation. As a written clarification of the abstract role of a material in the
creation of textiles, this study expects to encourage further discussion among textile
practitioners, so that their experiential knowledge of materials in the processes of creating
textiles will be more expansively articulated and shared. The study also anticipates that
the creative process conveyed in it can inspire some textile practitioners to revisit their
creative processes and to improve them accordingly. The development of individual
textile practitioners could then contribute to the development of the field of textiles on the
whole.
Based on the above research, the purpose of this paper is to discuss craft as the process
of generating and applying personal/experiential knowledge through the sense of touch,
i.e. tactile experience. The paper illuminates how the material’s expressivity can form the
meaning of artefacts during creation productions and exhibitions. The research in
question utilised practice-led approach (Rust, Mottram and Till, 2007; Lycouris, 2011) to
seek the relationship between artistic expression and paper string as the chosen material.
Concentrating on this research problem, I created and exhibited artefacts made of paper
string as a textile practitioner, and examined and reflected on the artefacts and their
productions as a researcher using the phenomenology of perception (Merleau-Ponty,
1962; Heidegger, 1962 and 1988) as well as art and social space (Lefebvre, 1991;
O’Doherty, 1999) as theoretical foundations. In order to maintain the focus on the
material’s expressivity, most of the artefacts produced within the framework of this
research are not required to fulfil any functions and can thus be considered aesthetic
objects.
Craft practice can be the subject and the vehicle for theoretical inquiry (Nimkulrat, 2009;
Scrivener, 2009). My experiences of making artefacts from the material in the creative
production that was constructed around the research problem become the tacit forms of
knowing. Knowing and making (i.e. theory and practice) are connected according to
Lakoff and Johnson’s concept of embodied mind (1999: 16–44; 551–68), by which the
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mind is inseparable from the body. In other words, one experiences and forms the
understanding of things in relation to his or her bodies. Designers know what they are
doing in a creative process and why they are doing it (Cross, 1999; 2003). The
‘designerly’ way of knowing resides in the designer’s action and experience of creating an
artefact as well as in the artefact itself (Cross, 1999: 49-55). In my research, I reflected
on my experiences in making artefacts by adopting the role of a ‘reflective-practitioner’
(Schön, 1991). Schön’s conceptions of ‘knowing-in-action’ maintains that practitioners’
knowing is tacitly embedded in their routine actions and their acts of touching the material
they are handling (ibid.: 49). To make ‘knowing-in-action’ explicit, Scrivener (2002)
emphasises that ‘reflection-in-action ought to be achieved through methodical
documentation that thoroughly captures actions in a creative process (Nimkulrat 2007a).
Documented actions can then become data for analysis or ‘reflection-on-action’. As
Niedderer and Reilly (2009) points out, experiential knowledge can generate data and
validate hypothetical implications. Analysing experiential data in connection with relevant
literature can generate an understanding of the subject studied (Mäkelä and Nimkulrat,
2011). My art productions built around the research problem thus aimed to derive
experiential knowledge that delivers data and proves some conjectures.
Two exhibitions, namely Seeing Paper (Figure 1) and Paper World (Figure 2), featuring
artefacts produced inclusively for the practice-led PhD were open to public as part of
research dissemination. Theories in other disciplines were brought into the production of
artefacts to inform and influence the creative process. During both exhibitions,
questionnaires were used to gather the visitors’ interpretations on the complete artefacts
and exhibitions. Accordingly, there were three research approaches utilised in this study:
1) artistic production or making artefacts and reflecting on my own artistic experiences, 2)
reading literature, and 3) expert interview and surveys or questioning others about their
experiences and evaluating their answers in comparison with my own. Supported by
various means of the documentation, these approaches were simultaneously employed in
the research process, so that they can be seen as an interaction between creative
practice and theoretical discussion that gave rise to data collection (Figure 3).

Figure 1: Seeing Paper (2005) in Gallery Johan S. in Helsinki, Finland.
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Figure 2: Paper World (2007) in Galery Gjutars, Vantaa, Finland.

Figure 3: interaction between research approaches, documentation and data collection.
Source: Nimkulrat (2009: 52).

Conference Proceedings

1371

Nithikul NIMKULRAT

In this paper, the discussion on craft as an experiential knowledge production process
and that on how the material’s expressivity can form the meaning of artefacts are mainly
based on the Paper World exhibition.

Paper World: Meanings of Material, Artefacts and Context
The research problem of how a textile material can influence the experience of the maker
during creation and that of viewers during contemplation gave rise to the argument that a
material possesses particular expressive potential. Originating from this argument, the
concept of both Seeing Paper and Paper World showed that material (paper string)
metaphorically lives in the world. All artefacts in both projects appeared in the functional
forms recognisable by people. Whilst Seeing Paper consisted of unwearable dresses as
representations of women, Paper World comprised artefacts in the forms of household
objects, including two unwearable garments as representations of human beings.
The expressive qualities of different kinds of paper string employed in Seeing Paper
shaped the interpretations of the artefacts in progress and the overall creative process
(Nimkulrat, 2007b). However, through the filled feedback forms collected during the
Seeing Paper exhibition, the differing materials seemed to have no influence on the
visitors’ interpretation of the completed artefacts displayed in a modernist gallery. The
inconspicuousness of the material from the viewers’ standpoint was considered, because
if it were not noticeable, its expressivity would not be worth examining.
‘Reflection-on-action’ was adopted to retrospectively examine and pinpoint factors that
possibly contributed to this shortcoming. The first main factor was the modernist gallery.
The aesthetic neutralisation of ‘the white cube’ encloses any displayed works with
eternity, transforming them into art with commercial value (O’Doherty, 1999). The
exhibition space thus markedly influenced the viewers’ interpretation of Seeing Paper.
The second factor partly followed the first one – the audience experienced the overall
exhibition rather than the detailed components of the exhibits. The material – paper
string – became insignificant and was hardly noticeable. Phenomenological thinking
shed light on this matter. Merleau-Ponty (1962: 77-83) states that in an act of seeing,
one experiences an object within a spatial temporal context, perceives other coexisting
objects, and understand the circumstance from his or her embodied outlook, so that all
objects and their context reflect one another. Similarly, Heidegger (1988: 69-70) asserts
that things in a space can refer to one another to create a meaningful whole. In other
words, what one sees is not a general thing, but the thing for doing something in the
space in the world. Space can serve ‘as a tool of thought and of action’ (Lefebvre, 1974:
26) and an artist creates a space for viewers to scrutinise an artefact not as a single
entity but in relation to the whole space (ibid.: 125). Dewey (1934: 112) also points out
the relationship between the material and the world:
The material out of which a work of art is composed belongs to the common world rather
than to the self, and yet there is self-expression in art because the self assimilates that
material in a distinctive way to reissue it into the public world in a form that builds a new
object.
Informed by the aforementioned theories to which direction the subsequent artistic
production should be led, I modified Paper World to accommodate the issues of the
exhibition context (Figure 4) that had an impact on the investigation of the research
problem. In order to investigate the influence of paper string as material on viewers’
contemplation, it is crucial to direct the viewers to experience artefacts in an exhibition as
I intended. Dewey (1934: 204) suggests that a creator ought to embody the attitude of a
viewer while creating an artefact in order to understand them. The viewers in response
would try to understand the artist’s viewpoint and message.
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Figure 4: Creative process of Paper World (right) and that of Seeing Paper (left).
Source: Nimkulrat (2009: 129).

I tried to anticipate the experience of visitors to the exhibition, by imaging myself as a
viewer. For the viewers and I to have a similar experience, the artefacts would be in
forms and in space that had meaning for us and we both were familiar with, so that we
could associate ourselves with the artefacts similarly. I then conceived the idea of
everyday experiences of people residing in a familiar space surrounded by ordinary
things at a specific period. A house in snowy wintertime was determined as the temporal
context for the exhibition. Most people know the appearance, essence and function of a
house. The chosen exhibition context (Figure 5) was then connected with the concept of
materials as metaphorical beings. The connection between the concept and context
suggested the transformation of paper string into the functional forms of household
objects. Neither of them was seen independently from the context and other artefacts
situated in the context. The generic meaning of a house shared among people was
expected to establish inter-referential significance and a personal connection between the
viewers and the exhibits. Paper World thus united people’s feeling of home and the
visual reality of it, as Langer (1953: 397) suggests:
What [a work of art or anything that affects us as art] does to us is to formulate our
conceptions of feeling and our conceptions of visual, factual, and audible reality
together. It gives us forms of imagination and forms of feeling, inseparably; that is to say,
it clarifies and organizes intuition itself.

Figure 5: Paper World’s venue – Gallery Gjutars converted from a residential home.
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Material Manipulating Meanings of Functional Forms
All works in the Paper World were ‘intentional objects’ with aesthetic dimension that
‘compels the viewer to engage the work’s content by holding attention on the work in
such a way that the work itself determines the contemplative thought engendered in the
beholder’ (Risatti, 207: 268).
As revealed in the filled questionnaires distributed during the exhibition (Figure 6), when
attentive viewers of Paper World recognised unanticipated features in an artefact whose
form was common but material was not, they seemed to readjust their understanding, so
that the artefact was no longer interpreted in the same way as the common object. As
Heidegger (1962: 191) asserts ‘interpretation is grounded in something we have in
advance—in a fore-having. As the appropriation of understating, the interpretation
operates in . . . an involvement whole which is already understood.’ Grounded their
interpretations by a prior understanding, they knew the appearances of the artefacts and
home and that a gallery is a place to ‘display’ artefacts, most of which cannot be used.
Consequently, they were able to identify that those forms of household things were
representational artefacts, not objects for everyday use. The gallery also became a part
of the exhibition as the representation of a home.

Figure 6: Questionnaire for Paper World.
Source: Nimkulrat (2009: 72).

Artefacts included in Paper World offered visual pleasure but was limited in physical
functionality. Although they shared similar forms with functional objects, such as a dress,
a chair, a coffee cup, etc., what differentiated them from the actual functional objects was
the material. The unusual material (i.e. paper string) shaped the viewers’ experience and
interpretation of the utilitarian forms in relation to their ‘fore-having’. The viewers
experienced a ‘tacit, personal, illuminating contact with symbols of feeling’ (Langer, 1953:
401), that is, homey atmosphere but none of the functional forms could be used due to
their material. Paper string signified that the meanings generally tied with those useful
objects were no longer relevant. The material served as a manifestation of nonfunctionality, indicating that those artefacts in the forms of useful objects had no practical
uses. Heidegger (1971: 44-45) draws a clear distinction between an aesthetic object and
‘equipment’ based on how the material of which they are made is used. In line with
Heidegger’s definition, an object is a ‘tool’ or equipment if its production ‘uses up’ a
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material, i.e. the material vanishes into the utility. In contrast, an object is an aesthetic
object if its material does not cease to exist or is not ‘used up’. The forms of household
objects in Paper World were thus considered aesthetic objects, because they did not
cause their material to disappear. Rather, they prompted it to emerge in their world, i.e.
the exhibition, and set themselves back into the original state of paper string, i.e. white
colour, fragility, etc.
The material when shaped into the form of such an ordinary thing as a cup posed the
viewers a question whether it is a usable cup or an aesthetic artefact in the form of a cup
(Figure 7). The choice of material provided the form with aesthetic potential that
challenged the viewers to reflect on their routine perception and understanding of a thing
and the world. The Coffee Cup made of paper string functioned as a symbol that I as the
maker employed to express the importance of a cup in the world. Paper string thus
expressed its control over the form. When the form of an artefact resembled that of a
utilitarian object, but the material of it did not follow the usual material of the object, the
artefact in that utilitarian form became representational. The material imparted new
expression to the object represented and exposed the object’s basic features that were
related to its function. As can be seen in Figure 6, The Coffee Cup lost the function of a
cup but gained new meaning given by the maker, which was perceived, identified and
understood by the viewers. ‘Identity and meaning’ are parts of the interpretation process.
Interpretation, as discussed by Heidegger (1971: 32-36) is the knowledge of praxis
through a reminiscence of a person’s past experiences combined with his or her current
aesthetic experience of what is portrayed in an artefact. The artefact’s material
influenced its usefulness and raised the question of appearance as associated with
function.

Figure 7: The Coffee Cup as an aesthetic artefact representing a useable cup.

Voice of Materials – Materialness
The study has demonstrated the active role of materials in textile art and design. Its main
finding is the conception of ‘materialness’. The concept shows that a material can
originate both the form and content of artefacts and exhibitions, intertwining artistic
expression and a physical material. The expressivity of material functions not only in a
craft making process but also in the process of viewing completed artefacts.
‘Materialness’ is the totality of the textile creation rooted in a material that includes the
elements of form, content, context and time for the artefact. On the one hand,
‘materialness’ leads the skilful hand and the sensitive mind of the practitioner to reflect on
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and execute the resulting artefacts in a specific fashion, and to display them in a relevant
context. On the other hand, it directs the audience to relate their current experience with
the artefacts in the exhibition space to themselves and their earlier experiences.
This concept can be considered experiential knowledge that is made explicit because of
the practice-led research approach and careful documentation. The mutual relationship
between hands and eyes operates both the doing and the perceiving (Dewey, 1925 and
1934). Craft is the application of skills and ideas – not only a way of making things by
hands, but also a way of thinking through the hand manipulating a material (Nimkulrat,
2010). Through the skilled hands of a craft practitioner, not only form is given but also
meaning is embedded.
The Paper World exhibition has demonstrated that a material can transform the meaning
of forms of functional objects when exhibited in a recognisable environment. In a gallery
in the form of a house, although the exhibition was literally quiet, the material employed in
all artefacts metaphorically spoke to their viewers, giving information that they were the
representations of utilitarian objects and emphasising the importance of ordinary
household artefacts. A material can thus express its intangible qualities that shape not
only the textile practitioner’s creation but also the audience’s interpretation of artefacts
and exhibitions. Considering the exhibition space already in the creative process can
also contribute to strengthening the material’s expressivity, so that the practitioner’s
intended message can successfully convey to the viewers.

Materialness in Practice: An Example
The concept of Materialness as an alternative approach to creating textiles has been
introduced to textile pedagogy (Nimkulrat, 2010: 78-81) and utilised in my artistic practice
after my PhD. In 2010, I was commissioned to create work for a group exhibition namely
The Power of Everyday Life in the Gallen-Kallela Museum in Finland. The themes of the
exhibition were craft and the artist’s relationship with the material (Mäkelä, Kalajo and
Wahlroos, 2010), with a focus on the life and work of the Finnish artist Akseli GallenKallela (1865-1931) or his Tarvaspää studio and home, which is currently the GallenKallela Museum. The exhibition aimed to establish a dialogue between the traditions and
practices of two different eras and to address questions concerning the boundaries of
crafts, visual arts and design.
Paper string still played its role as the material for this creative production. Materialness
was adopted to focus on the material and to bring contextual elements to the creation of
form and content together with the intention of designing an overall experience for
viewers. My creative process started with the scrutiny of Tarvaspää’s space. Particular
contextual elements in Tarvaspää that attracted me most were a large shelf in the studio
space and old painting frames stored on it. The empty frames made the space as if it still
functioned as the artist’s studio rather than a museum. While examining them, the
following questions came to my mind: 1) what paintings these frames have been used for;
2) where those paintings are; and 3) whether the frames are as important as the
paintings.
In search for answers to the above questions, literature about Gallen-Kallela and
Tarvaspää (e.g. Jackson, 2006; Wahlroos and Karvonen-Kannas, 2008) contributed to
my conceptualising process. Gallen-Kallela was most famous for his paintings whereas
his craftsmanship was demonstrated through frames he specifically made for his
paintings. This implied that if both paintings and frames were created by the same artist,
their value would be equal. However, the visual presentation of Gallen-Kallela’s paintings
in media (e.g. books, exhibition catalogues) usually excludes their frames. The absence
of the frames aroused the issue about their neglected meaning within me. This
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commissioned work hence aimed to emphasise that paintings and their frames were of
equal importance. The existing shelf on which piles of old frames were stored was
chosen to be the exhibition place. Using this specific place in the gallery in connection
with paper string to create an art series, which was subsequently entitled The F(r)ame
without Painting I, II, III (Figures 8 and 9), I imagined the form and content of artefacts
into which the material would be transformed. Considering that both were created by the
artist, if paintings are art, frames can be art too. This idea has developed into a concept
of frames as artworks that do not function as picture frames, thus requiring no paintings.
Empty frames made of paper string, which is an unusual material for picture frames, as a
metaphor for holding both Gallen-Kallela’s missing paintings and his fame. The frames’
dimensions corresponded to Madonna (1891), the frame of which being made by the
artist.
Knowing the material from my previous artistic production, its paperness suggests nonfunctionality even if it is made into a functional form. It has power to manipulate the
meaning of functional artefacts. Although hand knotting and paper string have been my
media, when using them again to create this site-specific work, the hand sought ways of
forming the material into the form of picture frames. The knotting techniques were
readjusted in order to accomplish the desired form. While hand knotting my work, I
regularly examined the form and details of picture frames, e.g. the inner rectangular is
thinner than the outer one, etc. The touch of material and the gradually materialised
paper frame made me understand the value of craft in making a frame specifically for a
painting. The production of this series highlighted craft as a process of generating
meaning of artefacts suggested by a choice of material and exhibition space. The
complete series in the form of frames were exhibited together with Madonna (1891) and
the existing painting frames on the shelf in the museum from which the inspiration of this
series came.

Figures 8 and 9: The F(r)ame without Painting I, II, III site-specifically created for the
Gallen-Kallela Museum.

Conclusion
Craft as an experiential process involving direct experience, personal vision and mastery
of a medium plays a significant role in the practice of material-based sub-fields of design,
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including textiles. The study discussed in this paper used craft to tackle the research
question about the expressivity of a physical material used in textiles (i.e. paper string).
The inclusion of practice in the research process or as a research outcome can facilitate
the integration and communication of the tacit part of experiential knowledge that cannot
be easily made explicit (Niedderer and Reilly, 2010). With its tactile nature, craft can be
utilised in a research process as a vehicle to explore experiential knowledge embedded
in actual interaction between the practitioner and a material. The hand as a craft tool can
probe not only a material’s capability (McCullough, 1996: 29), but also its expressive
potential when the hand working in concert with the mind. The practitioner’s interaction
with a material with a purpose of unfolding a research problem can shape his or her
experience, and consequently, a concept for a creative production constructed with that
medium. The result of the production is a creative artefact that is also considered a
research outcome supporting the communication of tacit knowledge that might not be
fully expressed by a textual means.
Materialness as a concept generated from within an experiential process can be
articulated because actual textile practice was included in the research inquiry process.
Having been utilised in teaching textile students, this concept is proven useful for the
creative processes of both artistic and functional textiles, especially when material leads
their creative processes in a new and more informed way (Nimkulrat 2010). The
application of the materialness concept to my own creative practice exemplified in this
paper suggests a way in which a research outcome can be disseminated outside
academia. Conclusively, without this research and careful documentation throughout the
process, experiential knowledge embedded in artistic practice could not have been
known and communicated and voice of material would not have been heard.
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Abstract
KIMONO is a traditional Japanese garment. Several types of dyeing
artifices have evolved through the process of printing traditional patterns
on cloth in Japan.“KATAZOME” that use paper stencils for dyeing is one
of the dyeing processes. There are innumerable variations of KATAZOME
patterns, such as traditional geometrical patterns, the beauties of nature
and so on. Today it is rare to wear KIMONO in our daily life in Japan,
because it is not good to move actively, and the price is generally rather
more expensive than other clothes. Paper stencils can be considered merely
tools used at an intermediary stage of the dyeing process. And yet another
problem is that most stencil cutting craftsmen are getting older, and thus the
traditional art of paper stencil cutting may be lost under present
circumstances.
In this study, we suggested the method of producing dyeing paper stencils by
new technologies (except handicrafts). And we explored the possibility of
reproduction by comparing dyed cloth produced by existing method and
technology. This report focused on the basic patterns called KOHON, which
form the entire patterns of paper stencils and we produced paper stencils of
various patterns by using a laser cutter.
Keywords: laser cutter, stencil material, printing
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Introduction
KIMONO is a traditional Japanese garment. Several types of dyeing artifices have
evolved through the process of printing traditional patterns on cloth in Japan.
“KATAZOME” that use paper stencils for dyeing is one of the dyeing processes. There
are innumerable variations of KATAZOME patterns, such as traditional geometrical
patterns, the beauties of nature and so on. Today it is rare to wear KIMONO in our daily
life in Japan, because it is not good to move actively, and the price is generally rather
more expensive than other clothes. Paper stencils can be considered merely tools used
at an intermediary stage of the dyeing process. And yet another problem is that most
stencil cutting craftsmen are getting older, and thus the traditional art of paper stencil
cutting may be lost under present circumstances. There were over 200 cutting stencil
th
craftsmen in the golden age (18 century), but now there are only 50 craftsmen (embrace
9 traditional craftsmen designated by METI (Ministry of Economy, Trade and Industry). In
the present state of affairs, dyeing craftsmen have to use old paper stencils most of which
th
were made in the 18 century. Moreover it is gradually tough to get new paper stencils.
In this study, we suggested the method of producing dyeing paper stencils by new
technologies (except handicrafts). And we explored the possibility of reproduction by
comparing dyed cloth produced by existing method and technology.
The past study report publicized a method of mechanizing the production of paper
stencils by preserving the sense of hand-cut stencils in the outcome. When we cut paper
stencils by cutting plotter, we know that cutting plotter has limitations of cutting direction.
And so we employed laser cutter.
At the first stage, we collected the representative paper stencils that traditional craftsmen
have left in various areas of Japan. Most of them are handmade products and have not
been circulated in the market. Therefore we could not but obtain them from the METIdesignated traditional craftsmen who have dyed KIMONO in the factories. And then, we
took in the data of the patterns and digitized them so as to be utilized to the laser cutting
method. We examined to cut and engrave the stencils of SHIBUGAMI with a laser cutter
ranging from fine pattern to rough pattern. SHIBUGAMI is used as stencil paper for
Japan’s traditional stencil printing, and is made by bonding several sheets of MINOWASHI with persimmon tannin. We observed the cutting edge of SHIBUGAMI and found
that the cutting edges were carbonized. As a result, we found that the cutting line became
too wide for fine paper stencil. We found that it is difficult to use SHIBUGAMI as a
material of laser cutting.
At the second stage, we adopted the different paper material for the laser cutter. That is
the synthetic paper that is impregnated a polyester resin on the Japanese paper (WASHI)
and laminated them. We found that the cutting edges of synthetic paper melted to the
extension of our expectations without being carbonized, though the cutting edge was not
so sharp. Then we found that some patterns are difficult to reproduce the quality of
traditional artifices such as consecutively cutting numerous dots like KIRI-BORI (which
2
has 100 holes cut within the space of under 10mm ), patterns comprising consecutive
straight lines in pursuit of the beauty of micro patterns like SHIMA-BORI (which has
11hairline stripe (22 knife cut) to lie within the width of 1cm) and so on. As a result, we
were able to suggest the guidelines on materials and patterns suitable for producing the
stencils with a laser cutter.
In the third stage, we took up the basic patterns called KOHON, which form the entire
patterns of paper stencils. We produced paper stencils of various patterns by using a
laser cutter. Then we classified a great number of patterns cut in stencils by a cutting
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method, in order to compare those patterns with others cut by hand, and then determine
which sort of patterns are suitable for being cut with a laser cutter. This report focuses on
this third stage.

KATAGAMI for dyeing in Japan
History of KATAGAMI for dyeing
Japan’s largest production center for KATAGAMI for dyeing is Shiroko in Suzuka City,
Mie Prefecture, located about 100 kilometers east of Kyoto (Fig. 1).
Shiroko retains better traditions and techniques for all processes (e.g., KATAJIGAMI,
KATAHORI, ITOIRE, SHABARI) involved in producing KATAGAMI than any other
production sites in Japan. The technique of printing beautiful pictorial devices using
KATAGAMI has a very long history. There are many varied origins of this method.
According to one explanation, the method dates back to “FUKIE” sold from about 724 to
729 A.D. “FUKIE” refers to the pictures of worm-eaten Fudan cherry leaves drawn by a
priest at Shiroko Kannon Temple in Ise, and sold as material for covering and decorating
paper sliding doors and lamp stands.
The streets of Kyoto became a battlefield for as long as 11 years during the Ohnin War
that erupted in 1467. At that time, many craftsmen working in Kyoto’s stencil printing
industry fled to Shiroko, where the industry subsequently evolved.
In the 16th century, textiles stencil-printed with large patterns (called CHUGATA) were
used for garments and futon among the common people. Around that time, previously
expensive cotton textiles became popular and were used for printing CHUGATA (Fig. 2).
During the Edo Period, samurai were obligated to wear a service outfit consisting of a
shoulder-piece (called KAMISHIMO) covered with tiny printed patterns (Fig. 3), and a
divided skirt. Stencil printing was employed to print these tiny patterns, resulting in a
growing demand for such textiles. Given the protection afforded by the Kishu Domain in
Kii Province that was governed by the Kishu-Tokugawa clan, the industry grew by leaps
and bounds, mainly in the Shiroko and Jike districts located in present-day Suzuka City
and surrounding areas .

Figure 1
MAP
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Figure 3

Figure 2
YUKATA (Japanese summer KIMONO) dyed by
CHUGATA.

KAMISHIMO

Materials for stencil paper
The three essential qualities of stencil paper used for dyeing are water resistance,
durability, and little elasticity. SHIBUGAMI is used as stencil paper for Japan’s traditional
stencil printing, and is made by bonding several sheets of MINO-WASHI with persimmon
tannin (Fig.4). In the currently practiced process of stencil printing, synthetic stencil paper
and a substitute for stencil paper called “cross pattern vinyl” are generally used.
Therefore, only a very limited number of specialist craftsmen use conventional
KATAJIGAMI. The synthetic paper stencil is KATAJIGAMI made by impregnating
Japanese paper with a synthetic resin of the polyester family (Fig.4). Nonwoven cloth
impregnated with a synthetic resin of the polyester family is used to create the cross
pattern vinyl (Fig.4). The synthetic paper stencil is also used for making KOHON
(Fig.5,6)—an original form of patterns made by stencil paper-cutting craftsmen when they
produce ISE-KATAGAMI .The craftsmen make copies of the same pattern in Japanese
carbon ink on SHIBUGAMI by using KOHON, and then cut the copies to make a paper
stencil..

Figure 4
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From right to left SHIBUGAMI, synthetic stencil paper, cross pattern vinyl.

Figure 5

Figure 6

KOHON, which form the entire patterns of paper
stencils.

How to make KATAGAMI by using KOHON.

Cutting techniques for stencil paper
Some typical stencil-resist-dyed textiles are the bold blue and white designs on cotton
YUKATA, the minute patterns on silk crepe which are called KOMON, and the colorful
floral designs on YUZEN-dyed kimono. These stencil-resist-dyed textiles use KATAGAMI
which were made by cutting craftsman (Fig.7, 8).

Figure 7
The cutting craftsman cut dyeing paper stencil.

Figure 8
Cutting tools of ISE-KATAGAMI.

HIKIBORI
The Japanese name for this technique mean pull cutting. Stripe cutting is one of the
HIKIBORI cuttings (Fig. 9,10). The knife has a long shank that fits into a cord-bound split
bamboo handle. Although this technique appears easy—because the cutter simply draws
the blade the along a straight edge—in fact, it is most difficult. Even a minute
inconsistency in the width of a stripe is immediately evident to the naked eye. It is not
uncommon for 11hairline stripe (22 knife cut) to lie within the space of one centimeter.
After they have been cut, stripe stencils are reinforced by a fine webbing of silk. This
technique is called ITOIRE.
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Figure 9

Figure 10

Pattern of stripe cutting.

How to cut stripe pattern.

TSUKIBORI
The knife for TSUKIBORI (which means “push cutting”) is essentially the same as that for
stripe cutting except it is sharpened to a more slender point and has a longer handle
(Fig.11.12). The knife is held with its cutting edge away from the cutter. The knife blade is
tapped through the stencil paper over a small hole in a special cutting board. This hole
allows the knife tip to penetrate freely. TSUKIBORI is used to cut a great variety of
delicate floral and geometric patterns. Such stencils used to be reinforced by ITOIRE, but
today they are reinforced by SHABARI (silk gauze which is lacquered to one of the
stencil).

Figure 11

Figure 12

Pattern of TSUKIBORI.

How to cut TSUKIBORI.

KIRIBORI
This technique is used to cut extremely fine dot patterns such as the KOMON designs
favored by samurai (Fig.13.14). The cutting tool is a tiny crescent-shaped blade (like half
a cylinder) that is pressed against the paper and rotated 180 degrees so as to cut out a
tiny disc of paper. Extraordinarily minute patterns can be cut by this method; in one
square centimeter there man be as many as one hundred.
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Figure 13

Figure 14

Pattern of KIRIBORI

How to cut KIRIBORI.

DOGUBORI
The Japanese term for this technique means, “tool cutting”, but in English it might better
be described as “punch cutting” (Fig.15,16). DOGUBORI employs a great variety of
punches to cut all kinds of shape: diamonds, ovals, crescents, squares, flower petals.
The DOGUBORI cutter must be an expert toolmaker since he cannot buy the tools
already made. Each punch is composed of paired metal blades that are fitted together
and bound to a wooden handle. Patterns produced by this technique tend to be
geometric. Like KIRIBORI stencil, described next, they generally need no reinforcement.

Figure 15

Figure 16

Pattern of DOGUBORI

How to cut DOGUBORI.

Here, we paid attention to the differences in patterns cut by hand with a knife and the
differences between cutting methods. We can see that the lines forming a pattern made
by HIKI-BORI (pull cutting) have wider distance between them (as cut by pulling a knife),
while the lines forming a pattern made by TSUKI-BORI (push cutting) have narrower
distance (as cut by tapping the knife blade through the stencil paper).

Production of paper stencils by carving machine
(1) A past study report publicized a method of mechanizing the production of paper
stencils by preserving the sense of hand-cut stencils in the outcome . The report states
that the lines and surfaces on a paper stencil used for dyeing fine patterns produced by
handwork comprise rows of small figures positioned with a certain irregularity in both the
vertical and horizontal directions. Since such irregularity is only seen in hand-cut stencils,
the patterns become more valuable. This report examined a simulation conducted with
formulated TOSHI (consecutive) patterns that were carved on the paper stencil by a
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numerically controlled drilling machine. In the study report, Mr.Hiroomi Rokutani, a paper
stencil-cutting craftsman, gives his impression by stating, “The holes are finely cut.”
(2) A past study report was publicized by Katsuko Kawamata. This study report describes
the digital processing of paper stencil patterns for YUKATA (Japanese summer kimono)
and TENUGUI (face towel). All damaged patterns were electronically restored, with
necessary data conversions being made for some patterns required when making paper
stencils with a cutting plotter.

Reproduction of paper stencils for dyeing by machine
The method addressed in this study
Although the method of cutting stencils for dyeing with a carving machine has already
been addressed in a previous study, such a machine method can be used only for
KIRIBORI and CHUGATA classified to the large patterns due to the reason blade
direction is restricted mechanically.
Also regarding the point about “holes finely cut on the paper stencil” as stated in the past
study report mentioned above, both the paper pattern-cutting craftsmen and dyeing
craftsmen assessed that the cut edges of the paper stencil affect the finish of dyeing, and
thus feel uncomfortable with cut edges. In other words, “a machine capable of precise
carving cannot add charm to the stencil.”
In view of the above, we adopted the method of using a laser cutter, which precise
patterns cut by XY plotter to any direction different from a carving machine. We also took
up the basic patterns called KOHON that forms the entire patterns of paper stencils for
dyeing, in order to produce stencils for printing KOMON and YUKATA patterns by using a
laser cutter.

Adoption of material to be processed
In preparation for cutting stencils with a laser cutter, we adopted KATAJIGAMI suitable
for cutting with a laser cutter. We tested other materials already used for laser
processing, in addition to existing types of KATAJIGAMI. And we adopted several
KATAJIGAMI best suited for the intended process.

Preparation
In this study, we adopted the CO2 laser cutter of output 60W type made by EPILOG
(Fig.17, 18). As for the specifications, the beam diameter of the laser is 0.13mm, and the
drive method is a plotter type. In addition, we purged nitrogen gas in operation to avoid
the burn of the cutting edges. We prepared the conventional dyeing paper stencil and the
materials suitable for laser cutter. The former is SHIBUGAMI, synthetic paper and cross
pattern vinyl. And the latter is Warlon and Vulcanized fiber.

Experimental method
As shown in Fig.19-20, test materials were set on a specially contrived fixture for making
a same pattern of different materials. The fixture was used to prevent the backsides of
the materials from being burnt by the laser beam, and set the materials in place to ensure
even surface. We tested using some of patterns provided by the ISEKATAGAMI
craftsman (Masaaki Kimura) by courtesy.
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Figure 17

Figure 18

EPILOG laser cutter

Cutting pattern

Figure 19
Test materials were set on a special cutting board.

Figure 20
Cross section

Selection of materials to be processed
Fig.21-26 shows magnified cutting edges by hand-cut and laser cut. And, we made
Table1-5. These tables are shown the result of interview with dyeing craftsmen and
cutting paper stencil craftsmen.
As shown in Fig.22, the cutting edges were scorched in the case of SHIBUGAMI, and
thus a problem in dyeing was posed with regard to water resistance and durability.
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Figure 21

Figure 22

Figure 23

Test materials were set

Test materials were set

Test materials were set

Figure 24

Figure 25

Figure 26

Test materials were set

Test materials were set

Test materials were set

Table1-5 are the value analyses of KATAJIGAMI.
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Table1 Laser cut, SHIBUGAMI

Table2 Laser cut, Cross pattern vinyl

Table5 Laser cut, Walron paper

Table5 Laser cut, Vulcanized fiber
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Table5 Laser cut, Synthetic paper

And when cutting cross pattern vinyl by a laser cutter, the material melted and produced
a spoiled finish, partly due to the inherent stickiness of the material (Fig. 23).
As for Warlon paper, and Vulcanized fiber (Fig.24, 25), these cutting edges were less
scorched and surface quality were good. But these materials were not good for dyeing
paper stencil in waterproof, thickness and moist.
On the other hand, the synthetic paper in Fig.26 showed the best finish of all cut
materials used experimentally in this study. This was due to the effect that polyester
resin (coated on the stencil paper surface to make it water-resistant) melted on the
cutting edges properly.
We interviewed the dyeing craftsmen, they said as follows: “In the process of paper
stencil printing, a set of pattern must be duplicated for a length of 12 m, and repeatedly
transcribed on the textile. Therefore, the paper stencil must keep humid a certain degree.
As results of observing the edges of laser-cut material with a microscope, we adopted the
Synthetic paper.

Reproduction of paper stencils (KOHON) by machine
Machine and materials in this study
Based on the results above, we adopted a laser cutter and synthetic paper stencils.

The method of reproduction
(1) We took in the data of the patterns and digitized KOHON that was made by traditional
cutting paper stencil craftsman so as to be utilized to the laser cutting method. The
scanner is Canon (CIN-LiDE200), the data scanned 600dpi.
(2) For laser cutter, we converted the data into vector by using Adobe illustratorCS4.
(3) We offset 0.13mm inwards when drawing the vector pattern data by using Adobe
illustratorCS4 taking into account the beam spot diameter of the laser cutter
(4) The synthetic paper were set on the fixture and produced by a laser cutter.

Reproducibility of patterns by laser cutter
Table.6, 7 show hand-cut KOHON and laser-cut KOHON as described in the method of
reproduction.

▶Comparison of finish by HIKIBORI and TSUKIBORI.
KOHON cut by hand by pulling a knife (as shown in Table.6-(a,c)) can be characterized
by the sharp cutting edges making patterns clear. On the other hand, KOHON cut with a
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laser cutter (also shown in Table.6-(b,d)) was characterized by less clear cut patterns
because the material was scorched by a laser beam . As shown in Table.7-(a,c), handcut KOHON made by a craftsman tapping a knife blade through the stencil paper yields
sharp cut material surfaces and clear cut printed patterns, thus still calling up a warm and
rich taste about cutting by hand. In contrast, the laser-cut stencil shown in Table.7-(b,d)
gives a finish close to that of a hand-cut stencil for the following reasons: (1) the polyester
resin coated on the material surface for waterproof melted properly on the cutting edges,
and (2) the manner of cutting with a laser cutter by switching the laser beam on and off at
very high speed resembles that of cutting by hand.

Table6. Hand-cut KOHON and Laser-cut KOHON
Hand-cut

Laser-cut

(a)SEIGAIHA

(b)SEIGAIHA

(c)HANABISHI

(d)HANABISHI

Table7. Hand-cut KOHON and Laser-cut KOHON
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Hand-cut

Laser-cut

(a)KAWARI ICHIMATSU

(b)KAWARI ICHIMATSU
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(c)HAMON

(d)HAMON

Figure 27.

Figure 28.

Acute angled portion of Hand-cut stencil.

Acute angled portion of Laser-cut stencil.

▶Expression of acute-angled portions
It was found from Fig.18-19 that the cutting edges were dull at the acute-angled portions
comparing with that hand cut stencils. The wooden fixture was contrived to set the
material of in place for even surface. And by reducing the power and speed of the laser
beam, the cutting edges became sharp on acute-angled portions in comparison with laser
cut without the fixture.

Consideration
The results showed that the accuracy in reproducing patterns made by pulling a knife is
slightly inferior to that in reproducing other patterns due to the following two reasons: (1)
the distance between lines of the pattern are wider, and (2) laser beam cuts the material
by burning it. The acute-angled portions of the patterns

were also become dull,

because the laser beam burns and widens the cutting edges. However, the dyeing
craftsmen commented in interviews that any disadvantages stemming from using
KOHON as paper stencils for dyeing on the printed patterns were “not so significant”. So
we adopted the material of using the synthetic paper.
On the other hand, the patterns made by a craftsman tapping a knife blade through the
stencil paper were finished with a sharpness approximating that of hand-cut stencils due
to the favorable effects of three points that express what a laser cutter excels at: (1) the
distance between lines forming patterns are narrower, (2) the manner in which the laser
cutter cuts the stencil by switching the laser beam on and off is similar to that of a
craftsman who cuts the stencil by pushing the knife blade in a sawing motion, and (3) the
polyester resin coating on the material surface to make it water-resistant melted properly
on the cutting edges. So we adopted the method of using laser cutter.
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Conclusion
In this study, we suggested the method of producing dyeing paper stencils by new
technologies (except handicrafts). And we explored the possibility of reproduction by
comparing dyed cloth produced by existing method and technology.
At the first stage, we collected the representative paper stencils that traditional craftsmen
have left in various areas of Japan. And then we examined to cut and engrave the
stencils of SHIBUGAMI with a laser cutter ranging from fine pattern to rough pattern. As a
result, we found that the cutting line became too wide for fine paper stencil. We found that
it is difficult to use SHIBUGAMI as a material of laser cutting. At the second stage, we
adopted the different paper material (synthetic paper) for the laser cutter. As a result, we
were able to suggest the guidelines on materials and patterns suitable for producing the
stencils with a laser cutter. In the third stage, we took up the basic patterns called
KOHON, which form the entire patterns of paper stencils. We produced paper stencils of
various patterns by a laser cutter. Then we classified a great number of patterns cut in
stencils by a cutting method, in order to compare those patterns with others cut by hand,
and then determine which sort of patterns are suitable for being cut with a laser cutter.
This report focused on this third stage. The distance between lines of patterns that would
otherwise be made by pulling a knife are wider, and when made with a laser cutter, the
reproduction accuracy is slightly inferior due to the disadvantage from cutting by burning
the material. Therefore, a laser cutter requires the following conditions for application
these patterns: KATAJIGAMI material, parameters, and process. On the other hand, the
application of a laser cutter was found appropriate for patterns that would otherwise be
made by tapping a knife blade through the stencil paper, because the distance between
lines of those patterns are narrower, the manner in which the laser cutter cuts the stencil
by switching the laser beam on and off is similar to that of a craftsman who cuts the
stencil by tapping a knife blade through the stencil paper, the polyester resin coating on
the material surface to make it waterproof melted properly on the cutting edges; as a
result, sharp stencils are obtained close to that of stencils cut by hand.
As reported above, different from the previous study that addressed the method of cutting
stencils for dyeing by carving machine, this study was undertaken for the purpose of
applying a non-contact cutting method by a laser cutter, instead of the traditional method
of cutting by hand. We believe that this new method makes it possible to close to the
superb “techniques” of traditional craftsmen by adopting synthetic paper as the stencil
material.
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Designing for the Other
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Coventry University

Abstract
This paper discusses a pilot study into whether the introduction of the concept of the
‘Other’ (after Said 1991) is useful in broadening the conceptual understanding and
empathy of first year industrial design students and thus move them away from a position of
an ‘I methodology’ of design.
The concept was introduced via a lecture delivered to Coventry University students and
impact was measured by the Interpersonal Reactivity Index (Davis 1980).
A research group (who received the lecture) and a control group (who did not) completed
the Interpersonal Reactivity Index (IRI) over a three-week period. Students were also
tasked with choosing a ‘persona’ most like themselves from specially developed ‘persona’
cards.
Analysis showed that although the students scored more highly on three IRI subscales in
terms of averages, a mean score analysis produced inconclusive results. However, there
were indications that the concept of the ‘Other’ did have an impact on the research group
in terms of persona card choices, in that this group was more likely to step outside gender
boundaries.
Therefore the findings from this pilot study proved inconclusive in determining whether the
concept of the ‘Other’ had a positive impact on design students’ conceptual understanding
and empathy towards the end user, and thus it is not possible to assess whether it can
enhance their ability to move away from a position of ‘I methodology’ design.
Nonetheless, the pilot study did highlight the need for a more rigorous research framework,
in that more emphasis is needed to both develop the concept of empathy as it pertains to
design students and, perhaps, the concomitant development of a ‘bespoke’ measurement
tool, coupled with a more targeted approach to student participation.
Keywords: teaching, action research, industrial design human / user-centred design
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Introduction
The concept of the ‘Other’ (after Said 1991) - defined as ‘differences we come to
characterise as not like ours’ - is seen as a threshold concept for cultural studies students
(Cousin 2006). Inculcating the concept of the ‘Other’ is an essential gateway for these
students, allowing them to embrace ‘complex and fluid understandings of social
differences, representation and identity formation.’ (IBID)
One method of helping students understand this concept is to help them define who they
are in relation to others, thus getting them to highlight and understand the differences
between themselves and other people in order to empathise with those who are ‘not
them’.
According to Kouprie and Visser (2009) empathy as part of the design process was
introduced in the 1990s when producers recognised that questionnaire responses, for
example, were not accurately meeting consumer needs. The authors cite Koskinen and
Battarbee (2003) who found that design practitioners agreed that empathy is a necessary
developmental quality for successful consumer products. They also cite Mattelmaki and
Battarbee (2002) who argue that empathy supports the move ‘from rational and practical
issues to personal experiences and private contexts’.
Kouprie and Visser further argue that students need to both have an emotional response
(affective) to a subject and then put it into context (cognitive) in order to be able to
achieve empathy with the user. They describe the affective component as ‘an immediate
emotional response of the empathiser to the affective state of the empathee.’ This is
echoed by social science literature: Stephan and Finlay (1999) divided emotional
empathy into two subtypes, namely ‘parallel’ (identifying with another’s emotional state)
and ‘reactive’ (not identifying with another’s emotional state).
Given that most designers begin by using an ‘I methodology: design for themselves’
(Lindsay 2003) and most design students are typically aged between 18-21, this group
can be expected to have ‘limited life experience’ (Moody et al 2011). The ability of
designers to break away from an ‘I methodology’ is increasingly important, particularly
when UK population figures are taken into account: by 2035, 23% will be 65+ (compared
to 17% in 2010), and 3.6million of those will be aged over 85 (ONS 2011).
In addition, students will also have to incorporate increased legislation relating to those
with disabilities, and the concomitant push for Universal Design principles that demand a
recognition of the requirements of people of all abilities.
This is further underlined by the breaking down of local, national and international
boundaries facilitated by communication technologies, which enable cross-cultural
design, and thus mandate both a critical consideration and conceptual grasp of cultural
difference and the impact on the design process.
Consequently, given the ageing population and the need for both Universal and crosscultural design, methods are required that can conceptually move students beyond an ‘I
methodology’ as a reluctance to do so will almost certainly be detrimental to successful
acceptance into the global professional design community of practice.
The Automotive and Transport Design course at Coventry University already introduces
empathy as a threshold concept to first-year students. Threshold concepts were first
introduced by Meyer and Land (2003) and are defined as concepts that: ‘...can be
considered as akin to a portal, opening up a new and previously inaccessible way of
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thinking about something [and] represent a transformed way of understanding, or
interpreting, or viewing something without which the learner cannot progress.’
The importance of empathy is outlined by a design tutor who comments, ‘when they can
think like an old lady trying to get a bag onto a bus I think that is the breakthrough
moment when they can achieve interesting design because it is that ability to think
outside [of themselves]’ (Osmond 2010).
A practical approach already employed involves role-playing: for example, the wearing of
pregnancy suits to alter balance and the use of glasses to impair vision. This is a usercentred approach that recognises that individual diversity and complexity can be
conceptually difficult or alien to students, who may have previously focused upon
aesthetics, their own requirements, or reliance on stereotypes.
However, research (Moody et al 2011) into the effectiveness of the role-playing method
found it was not possible to ascertain whether the knowledge and skills acquired would
be retained and expanded to other design scenarios.
Therefore, this paper outlines a pilot study into whether introducing the notion of the
‘Other’ through a specific lecture to first year students, and then measuring its effects
using the Interpersonal Reactivity Index (Davis 1980) and a ‘persona card’ task, would
have an impact on broadening conceptual understanding and empathy towards the end
user, and thus enhance design students’ ability to move forward from the position of an ‘I
methodology’ mode of designing.

Methodology
In order to assess the impact of the concept of the ‘Other’, a first year group of
Automotive and Transport Design students participating in an ‘Introduction to
Ergonomics’ module were chosen to take part in the pilot study. A lesson plan was
developed (see Table 1) and as this student cohort had already been divided into
morning and afternoon groups for timetabling reasons, the morning group became the
research group (those who were to receive a lecture on the ‘Other’), and the afternoon
group became the control group, who would not.
Table 1: Lesson Plan

Week 1

Week 2

Research students (morning)
Lecture:
introduction
to
Ergonomics
Interpersonal Reactivity Index
task
Lecture: The ‘Other’
Persona card task
Interpersonal Reactivity Index
task

Control students (afternoon)
Lecture:
introduction
to
Ergonomics
Interpersonal Reactivity Index
task
Persona card task
Interpersonal
task

Reactivity

Index

The concept of the ‘Other’ was delivered to the research group via a short presentation,
the intention of which was to clarify the need for both Universal and cross-cultural design
as discussed in the introduction. In essence, the lecture linked the concept of the ‘Other’
to designers’ responsibilities to design not ‘just for themselves’ but for a world populated
by people of diverse faiths, ages, ethnicities, sexualities and genders, and pointed out
that it is a matter of professional ethics to consider how they act in such a rich context.
As a measurement, both groups completed an online version of the Interpersonal
Reactivity Index (IRI) in module week one and two, (with the research group completing
this in before the ‘Other’ lecture was given). The IRI 'inquires about respondents' feelings
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of warmth, compassion, and concern for others', and according to Hatcher (1994) has
good construct validity and correlates in a ‘meaningful way’ with existing empathy tests
and other studies, displaying both test-retest and internal reliability.
In more detail, the IRI is divided into four subscales that measure cognitive and emotional
reactions. The former are ‘Fantasy’ and ‘Perspective Taking’ and the latter are ‘Empathy
Concern’ and ‘Personal Distress’. According to Davis, the ‘Fantasy’ subscale measures
the capability to identify with fictional characters (in movies and books for example) and
so show a relationship with emotionality, while the ‘Perspective Taking’ subscale
measures how a person can inculcate other points of view, thus subordinating the self
and anticipating the behaviour of others. A high score indicates better self-esteem and
social relationships. The ‘Empathic Concern’ subscale measures feelings of ‘warmth,
compassion, and concern for other people’, and the ‘Personal Distress’ subscale ‘taps
one's own feelings of personal unease and discomfort in reaction to the emotions of
others’. A negative score would predict a level of discomfort that is related to less
rewarding social relationships and subsequent low self-esteem.
In addition, both groups completed a ‘persona’ card task (see Appendix 1), in which they
choose the persona ‘most like’ themselves. The purpose of the persona cards was to see
if students could recognise their characteristics in a selection of ‘typical’ personas from a
wider population sample. These were based on personas used in the past as part of a
role playing exercises with first year students (Moody et al 2011). Moreover, the persona
card task was also aimed at helping students to empathise on a variety of different levels
including ‘imagining some future state of his or her own life’ (Håkansson 2003).
It was anticipated that the IRI would measure the effect of the 'Other' lecture on the
research group by showing higher scores in week two and also in comparison to the
control group. Again, in comparison to the control group, it was also anticipated that the
lecture would have an impact on the choices the research group made in relation to
which persona was most like them.

Results
1

IRI task

Eighty students completed the IRI task in week one, and 75 in week two. Initial analysis
of the results showed both research and control groups achieved lower scores in week
two. Thinking that this may be due to problems some students reported with accessing
the IRI through smartphones, they were asked to complete paper copies in week three of
the module. Thus, a core group of students (41) completed the IRI across all three
weeks. Of these, 23 were in the research group and 18 in the control: the results below
are based on this core group of 41.

a)

Averages

Firstly, the IRI scores of both groups in each week were compared to the average scores
1
offered by Davis (Table 2) for men . Looking at the ‘Fantasy’, ‘Perspective Taking’ and
‘Personal Distress’ subscale scores, the majority of the students scored above average
1

Only one student in the total group was female, too small a number to factor in gender: for the
Automotive and Transport design course at Coventry this is not unusual and historically females
have always represented a very small proportion of the year group (compared to other design
disciplines) (Hann 2006).
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across all three weeks. However, with the ‘Empathy Concern’ subscale, although the
majority of students scored above average on week one, over half of the students scored
lower on week two and week three.

Table 2: Percentage of students (n=41) scoring higher than Davis average scores

Davis average scores

Week 1 (%)

Week 2 (%)

Week 3 (%)

Fantasy subscale (15.73)

83

78

83

Perspective Taking (16.78)

90

78

88

Empathic Concern (19.04)

68

39

42

Personal Distress (9.46)

93

83

78

With this comparison then, the figures showed that the majority of students scored higher
than the Davis average on all subscales, apart from ‘Empathy Concern’ for week two and
week three.

b)

Mean scores

i)

Overall mean scores

Secondly, mean scores from the IRI were analysed using the software package Minitab.
The overall scores for each week (Table 2) were compared, and the results showed a
significant (p<0.001) drop in scores. The mean score for week two (69) showed a 5.8
point drop from week one (74.8), as did the mean score in week three (70.6) which was
significantly lower (p<0.001) than in week one (74.8), but was slightly higher (p=0.055)
than in week two (69). Overall though, 100% of the students, regardless of whether they
were in the control group or the research group, achieved lower scores on week two and
three when compared to week one.
ii)

By group

When compared by group the difference in mean scores showed that the control group
achieved slightly less (p=0.097) of a reduction in the mean score than the research group
(-4.7 v -6.6) between week one and two, and again between week one and three (-3.7 v 4.4).
iii)

By component

However, drilling down into the component scores from the scales, and comparing the
scores in each category by group for week one and week two, only in one category –
‘Perspective Taking’ - was the change marginally significantly different (p=0.059) between
groups: -0.7 (control) v -2.1 (research). In contrast, there were no significant differences
between the groups for the component scores achieved in week one and week three.
Table 2: Comparison of mean scores by week, group and component

Mean scores
Week
1

W1 to W2
difference

Week
2

W1 to W3
difference

Week
3

74.8

-5.8

69

-4.2

70.6

74.8

-4.7

70.1

-3.7

71.1

74.7

-6.6

68.1

-4.4

70.3

Overall score
All
groups
(N=41)
Control
(N=18)
Research
(N=23)
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Component score
Fantasy
Control
19.3
(N=18)
Research
19.1
(N=23)
Perspective taking

-0.9

18.4

-1.2

18.1

-0.9

18.2

-0.8

18.3

Control
(N=18)
Research
(N=23)
Empathy

19.9

-0.7

19.2

0.4

20.3

21

-2.1

18.9

-0.8

20.2

Control
(N=18)
Research
(N=23)
Distress

21.3

-1.5

19.8

-1.2

20.1

20.3

-2.2

18.1

-1.3

19

Control
(N=18)
Research
(N=23)

14.3

-1.6

12.7

-1.8

12.5

14.3

-1.5

12.8

-1.5

12.8

In summary, these results showed that the student scores were lower for both groups for
week two and three, regardless of the intervention of the ‘Other’ lecture, and that the
scores of the research group were lower than the control group (see Figure 1).

Figure 1: Score tracking, week 1, 2 and 3 both groups

2

Persona card task

Turning to the results of the ‘persona’ card task, of the core group of 41 students, 35
successfully completed this; of these 17 were in the research group, and 18 in the control
group.
Six personas were created to represent a range of different ages, body size, personality
characteristics, physical and cognitive impairments shared between both genders that
would be common within most industrial societies. The personas were depicted in a
graphical manner to allow the students to build upon their characteristics in terms of
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assigning a nationality, employment, lifestyle items or the purpose for a journey. It was
felt that this elaboration of details would help with student engagement and exercise
participation since students would need to spend some time thinking about other people
in order to state some of their assumptions.
Analysis of the results showed that there was a difference between the research group
and the control group as outlined in Table 4. Thus, 47% of the research group chose
female personas A and B, compared to 28% of the control group. Further, the majority of
the control group (39%) chose male persona E, compared to only 23% of the research
group.
In addition, the control group elaborated more on the descriptions to explain ‘most like
themselves’ than the research group, and comments included:
Persona A is mostly similar excluding gender.
I feel I am most dissimilar to C because I consider myself not to have any similarities
to him. I chose A as the person I am most similar to with the exception of gender,
height and the fact she wears high heels.
I chose Persona A due to my assumptions in her lifestyle - familiar with technology
etc. However I can pick out other similarities in most. I chose D as the lifestyle and
responsibilities they have are much larger than my own, I only have to look after
myself rather than a family, however it doesn't say if number 1 has family etc.

Table 4: Student choice of Persona cards

Research Group (n=17)
Persona

No. of students

% of students

A: female

6

35

B: female

2

12

C: male

3

18

D: parents

2

12

E: male

4

23

F: female

0

0

Grand Total

17

100

Persona

No. of students

% of students

A: female

3

17

B: female

2

11

C: male

2

11

D: parents

3

17

E: male

7

39

F: female

1

5

Grand Total

18

100

Control Group (n=18)

Discussion
Firstly, the IRI average analysis showed that the majority of students scored higher
across all weeks on three of the categories (Fantasy’, ‘Perspective Taking’ and ‘Distress’

1402

Conference Proceedings

Jane OSMOND and Elaine MACKIE

subscales) when compared to the Davis averages. Higher scores on the Fantasy and
Perspective Taking subscales indicates that the majority of students were able to
cognitively understand other people, in that they could identify situations involving
fictional characters and could inculcate other people’s points of view. The Distress
subscale results also demonstrate a low level of personal unease and discomfort in
reaction to the emotions of others, thus indicating an ability to maintain a comfort level in
the face of other people’s distress and possession of high levels of self-esteem. However,
the Empathic Concern subscale scores showed that around 60% of the students scored
lower than the Davis average in terms of feeling ‘warmth, compassion, and concern for
other people’, thus indicating a lower level of these capabilities.
Overall, these results indicate that the majority of students were able to
cognitively/reactively (after Kouprie and Visser; Stephan and Finlay) relate to other
people’s situations, but that nearly half were less likely to demonstrate high levels of
emotionality/parallel subtype (IBID) in terms of relating to other people.
Secondly, the comparison of total mean scores across both groups showed that despite
the dedicated lecture on the concept of the ‘Other’, the research group scored lower in
week two and three, as did the control group. In contrast to the above comparison of
averages - where all students scored lower on the ‘Empathy Concern’ subscale - the only
significant difference in this comparison related to the overall mean for the ‘Perspective
Taking’ subscale, but this was found to be marginal at best.
Therefore, although the first comparison showed some indications that the students
possessed higher cognitive empathic skills than found with Davis’ results, the (second)
mean comparison showed an overall drop in scores post week one. A number of reasons
are offered for this below.
Bearing in mind that there is a possibility that the students may have answered the
questions more ‘consciously’ in week two and three, given that the IRI questions ranged
from ‘I often have tender, concerned feelings for people less fortunate than me’ to ‘I
sometimes try to understand my friends better by imagining how things look from their
perspective’, it is hard to understand how the research group could change their answer
from ‘DOES NOT describe me’ to ‘DOES describe me well’ along a four point scale after
receiving a specific lecture on the subject. In addition, the differences between scores of
the control and research groups were minimal in that BOTH groups scored lower post
week one: if the intervention lecture had had a detrimental effect, the expectation is that
the control group scores would have remained the same.
As indicated earlier, it is also possible that the IRI test conditions affected the students’
ability to complete it accurately in week one and two due to the variety of technological
devices employed, the majority of which involved smartphones that typically do not boast
large screens.
However, there is some evidence to suggest that many people lack meta-knowledge in
relation to their own empathic accuracy: Icke’s (1993) review of the success (or
otherwise) of various empathic measures found that they did not measure empathic
accuracy successfully, and ‘worse yet [any] correlations were negative rather than
positive’. For Icke then, the study of empathic accuracy is compromised by the failure ‘to
provide accurate self-reports regarding this ability’.
Stueber and Karsten (2008) echo this, arguing that self-reports are not only influenced ‘by
a variety of interfering factors’ but also by others expectations, complicated by individual
ability to verbalise thoughts. Consequently, it is possible that if the students had
completed the questionnaire in isolation they may have taken more time to reflect on their
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answers. Also it is possible that the students’ experience of such an in-depth
questionnaire may have been minimal and more attention to their ability to interpret the
questions was required.
Yet another reason could be, as with other studies carried out with design students using
standard measurement tools, that most are not designed for students of creative
subjects, not least because of the focus on text-based delivery methods. The IRI consists
of 28 text-based questions with corresponding radio buttons and includes no pictorial
material and Greinoecker’s (2009) research acknowledges that whilst question design is
important, the design of the survey itself can also influence results. There is also much
written on the link between text and visual images and how combining both are important
to support comprehension among students (Schnotz 2002). From author experience, not
only are design students more likely to respond to visual images, incidences of dyslexia
occur more frequently in creative arts students. Dyslexia, defined as ‘a specific learning
difficulty that mainly affects the development of literacy and language related skills.’
(British Dyslexia Association 2012) and its prevalence amongst ‘art’ courses, is discussed
by Wolff and Lundberg (2002) who conclude that signs of dyslexia more frequently occur
amongst ‘art’ courses when compared to ‘non-art’ programs of study.
Therefore, it is possible that the IRI may well offer some useful information about the
measurement of empathy in non-creative students, but that creative students resist easy
measurement due to the uncertainty that is a characteristic of creative thinking. For
example, Kleinman (2008) talks about ‘Creativity-as-process’:
Creativity-as-process is conceptualised [and] conceived as leading to implicit or
intangible outcomes and...as not linked to any outcome. While the latter may appear
illogical, in that all processes must lead to some form of outcome, and seems perhaps
counter-intuitive, it recognises that creativity sometimes requires an acceptance of a
lack of structure and direction, e.g. playing for the sake of playing.
This problem with importing measurement tools designed for other disciplines is not new:
as found by Osmond et al (2008, 2010) when applying two existing measurement scales
with industrial design students, namely the Purdue Visualisations of Rotations Test
(PVRT) to measure students’ spatial awareness abilities and the ‘Experiences of
Teaching and Learning Questionnaire’ (ELTQ) to measure notions of ‘deep’ and ‘surface’
learning. For the former, no correlation was found between PVRT scores and end of year
assessment results, and for the latter the ETLQ was found to be both too atomistic and
generic a tool, with notions of ‘deep’ and ‘surface’ learning finding little, if any, resonance
with staff and students. This lack of appropriate measurement tools is also discussed by
Cross (Sonalkar 2008) who states that design disciplines cannot ‘import research from
other fields…we have to develop our own ways of doing it’:
The big challenge is to construct the paradigm of research, research activities and
examine what we mean by that in the design world. Those are still the challenges
which we have had to face for the last twenty odd years and they are not yet resolved.
Further, apart from the text-based nature of the IRI measurement tool, it is possible that
the empathy capabilities measured by the IRI are not applicable to the empathy of
designers. Indeed Kouprie and Visser acknowledge that ‘we are lacking a shared
language, or even a consensus of what aspects ought to be described, addressed or
argued when promoting empathy in design’.
Turning to the persona card task there was a difference in results between the research
and the control group, with 47% of the former choosing the female personas A and B,
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compared to 28% of the latter. Further, the majority of the control group (39%) chose the
male persona E, compared to only 23% of the research group.
These results indicate that the research group was able to step out of their gender (only
one student was female) when identifying with a persona, whereas the control group
tended to stay within gender boundaries. Looking at these two results by ethnicity, the
eight students in the research group who chose outside their gender boundary comprised
five overseas and three British students, in contrast to the five students in the control
group, four of whom were British students. This could indicate that the non-British
students were more flexible in their approach to the persona task; however this could be
a maturity issue as the ages of the research group ranged from 18-29, compared to 1821 in the control group.
Overall then, there did seem to be a difference in the ability to be flexible about stepping
beyond gender boundaries within the research group and this could have been facilitated
by age (maturity), ethnicity (flexibility of experiences gained through being an overseas
student) which might have enhanced the reception of the ‘Other’ lecture. Also, the control
group elaborated more on the descriptions to explain ‘most like themselves’, perhaps
indicating an overt declaration of empathy, while research group choices might have
been qualified by an unconscious understanding/awareness of the concept of the ‘Other.’

Conclusion
This paper has examined whether the introduction of the concept of the ‘Other’ is useful
in broadening the conceptual understanding and empathy of design students and so
enhance their ability to move away from an ‘I’ method of designing.
However the measurement tool used to analyse the impact of the concept, namely the
IRS developed by Davis (1980), was found to be unsuitable. Although a comparison of
existing averages offered by the tool did indicate that the design students as a whole
scored highly in terms of cognitive empathy, they nonetheless scored lower than the
average for ‘warmth, compassion, and concern for other people’. Further, a mean score
comparison of the scores of both groups - regardless of whether they were introduced to
the concept of the ‘Other’ – showed that they all scored lower post week one.
A number of reasons for these lower scores are offered, including possible problems with
the size of smartphone screens, the ability of students to self-report on their empathy
levels, a potential ‘more consideration post-week one’ effect, and a lack of knowledge of
questionnaire completion. It is further posited that the IRI is not a suitable measurement
tool for creative students, not only because it may not measure design empathy
accurately, but also because it privileges text-based questions which can be problematic
for ‘visual’ students, who are thought to display a higher than usual incidence of dyslexia.
This unsuitability also chimes with the findings from two previous studies using
measurement tools imported from other disciplines.
However, there were indications that the introduction of the concept of the ‘Other’ did
have an impact on the research group when measured by choices of persona card, in
that they were more able to step out of gender boundaries when considering who they felt
were ‘most like them’, although this might also be explained by the fact that these
students could have possessed more ‘female’ characteristics. In addition, the research
group was less likely to qualify and expand upon their choice of persona, perhaps
indicating that they had inculcated an understanding of the ‘Other’ that needed no
explanation.
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In conclusion, the findings from this pilot study have proved inconclusive in determining
whether the concept of the ‘Other’ had a positive impact on design students’ conceptual
understanding and empathy towards the end user, and thus it is not possible to assess
whether it can enhance their ability to move away from a position of ‘I methodology’
design. However, the study has highlighted the need for a more rigorous research
framework, in that more emphasis is needed to both develop the concept of empathy as it
pertains to design students and, perhaps, the concomitant development of a ‘bespoke’
measurement tool, coupled with a more targeted approach to student participation.
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Appendix 1: Persona task
Please rank (from 1 to 6) the 6 persona cards in the order you associate with similarity
compared to yourself (1 = least like yourself; 6 = most like yourself)
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Assessing Design through Assessment
Buddies
Jane OSMOND and Brian CLOUGH
Coventry University

Abstract
This paper discusses the impact of ‘Assessment Buddies’, a specially developed assessment
and feedback system implemented within a second year industrial design module at
Coventry University, UK.
The system was developed in response to the need for a successful assessment and feedback
system that could cope with the complexities of a creative subject, and also in response to
the need to address student dissatisfaction with assessment and feedback as evidenced by
the regular UK National Student Survey.
The findings from student focus groups and questionnaires show that the Assessment Buddy
system offers the opportunity for a more flexible approach to the assessment of creative
subjects and also speaks to best practice as outlined in the NSS Student Charter.
At the time of writing the Assessment Buddy system is embedded in the second year
assessment procedures for the automotive design course, and is being introduced into Year
3, with plans for Year 4 to follow.
Keywords: action research, industrial design, curriculum development assessment
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Introduction
The philosophy underpinning the industrial design course at Coventry University is to
foster creativity and critical thinking in order to prepare graduates for successful entry into
the professional design community of practice.
One of the most important aspects of this preparation is the provision of positive critical
assessment and feedback so students can successfully negotiate their journey towards a
professional design identity. However, the provision of critical assessment and feedback
can be problematic.
Firstly, according to the National Union of Students satisfaction survey, higher education
students have consistently expressed dissatisfaction with the assessment and feedback
they receive (NUS 2012). To address this, they have launched an Assessment and
Feedback Charter, which contains ten key principles aimed at addressing issues such as
the lack of formative, face-to-face, verbal and timely feedback (NUS 2012a).
Secondly, assessment within a creative discipline can be complex, particularly when
creativity itself is problematic, as reflected by Sarkar and Chakrabarti (2011) in their paper
on the development of a new method for assessing the creativity of products. The
authors cite Amabile (1983) who defines creativity as ‘the process by which something
judged (to be creative) is produced’ and Torrance (2010), who expresses it as ‘fluency,
flexibility, originality, and sometimes elaboration.’ After analysing over 160 definitions,
Sarkar and Chakrabarti propose: ‘Creativity occurs through a process by which an agent
uses its ability to generate ideas, solutions or products that are novel and valuable.’
Further, Christiaans argues that most definitions of creativity encompass ‘...unusualness,
appropriateness, transformational power and condensation of meaning.’ (1992 cited in
Osmond and Bull 2007)
Charyton and Merrill (2009) also discuss this within engineering design, and outline the
development and testing of an assessment tool designed to measure students’ creative
abilities. This need for measurement is further reflected by Cowdroy and Willams (2006)
who describe the process an Australian design course undertook to establish clear
assessment criteria, rather than relying on ‘established best practice’ and ‘tacit’
knowledge.
Therefore, successful assessment and feedback methods within a creative discipline with
no ‘finite solutions’ and which contain ambiguous terms such as 'creativity' and 'originality'
(Davies 2003) are problematic, especially as summative marking schemes are seen to
offer little value in isolation.
Consequently, there is a great emphasis placed upon formative feedback, often given
during the studio ‘crit’, at which students present complex pieces of work - which can
encompass areas such as ergonomics and engineering - to an assembled audience.
Thus the studio crit can be a ‘scary’ experience for students who may be nervous about
presenting their work, and hence may be unable to ‘hear’ and inculcate the feedback. As
a result ‘much of the verbal formative assessment feedback [is] literally falling on deaf
ears.’ (Blair 2006)
To address this, Coventry University has developed ‘Assessment Buddies’, a system that
aims to provide critical, timely and effective assessment within a creative discipline. The
development of the system, whilst recognising the impact of the increase in student
numbers in design education on resources and teaching methods (Jeffries 2007), was
primarily established to improve the immediacy and effectiveness of formative feedback
to both large and small groups of students.
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Introduced to second year students in the academic year 2009-2010, focus groups with
students who participated indicated that the Assessment Buddy system was successful,
albeit with a few teething problems. Now in its third iteration, further information has been
gathered from focus groups with 7 students (now in Year 4) who experienced the 1st
iteration, and also from 4 students (now in Year 3) who experienced a 3rd iteration of the
system in 2010-2011. The students were also asked to fill out a questionnaire adapted
from the NSS survey (see Appendix 1).
Therefore, this paper considers the success of Assessment Buddies as a system for
providing assessment and feedback in relation to the complexities of creative
assessment, and - given that student satisfaction is to become ever more important with
the new UK fee structure from 2012 - assesses how it measures up to aspects of the
NUS Assessment and Feedback Charter.

Assessment Buddies
The Assessment Buddies system, modelled on industry practice, was firstly introduced
during a crit with a second year cohort of industrial design students in the academic year
2009-2010.
The focus was on one particular module – Automotive and Transport Design Specialist
Skills – and, in essence, each presenting student was allocated two student ‘assessment
buddies’ who took notes during staff feedback. After the assessment was complete, the
presenter and buddy would read and agree the feedback and a staff member would
countersign the notes. The summative mark would then be conveyed up to three weeks
after the presentation.
Research from this student cohort (see Clough et al 2010) indicated that the system was
successful for students who had prepared well for the crit and thus did not appear to have
problems presenting in public. In addition, these students appreciated the opportunity to
have a conversation about their work with staff, who - freed from taking notes - were able
to watch, listen and interactively respond to the presentation. Nevertheless, there were
teething problems: in addition to the fact that some students seemed unprepared, there
was a disparity in the note-taking quality of the ‘buddies’, with some making few notes
and others making too many. Also, students who presented at the beginning of the week
often did not return to undertake their ‘buddy’ task, and thus the burden on the remaining
students became much heavier as the week progressed.
The system, now in its third iteration, has been fine-tuned to maximise the creative
feedback process and the feedback form now includes ‘positive’, ‘OK ‘and ‘negative’
categories. In addition, an audio recording of the session is provided which is sent to the
students within one week of the crit, followed by the final summative mark seven days
later. The module is also underpinned by ‘round-table’ tutorials throughout the year,
which allow the students to share methodology, provide mutual support and engage in
‘light’ critique. Further, the ‘buddies’ are now volunteers, rather than conscripts, and the
volunteering guidelines specify that they undertake a commitment to the task regardless
of when they are presenting, with the ‘pay-off’ being access to all presentations during the
week.

Findings
The Year 3 students were firstly asked what they understood by feedback, and there was
a general consensus that good feedback focused on how to move forward successfully:
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Yeah, just general pointers about the way to take your project forward for next time and
how you can improve it
There was also a general consensus about the importance of receiving both positive and
negative feedback:
It is probably a general critique of a project or a piece of work that you have done, so
receiving positive comments as well as negative and how you can improve on what you
have done
Asked about any incidences of ‘bad’ feedback, the students had previously experienced a
range – from no feedback at all – to receiving a summative mark with little or no
explanation attached:
I think the worst bit of feedback I had was with the […] module and we were all sent a
letter with a sheet of adjectives on that they circled… it was just not very personal to your
project
In contrast, good feedback was seen to contain a number of factors, for example one-toone tutorials at which they ‘could spark off ideas’ and also the access to a range of
opinions:
At the end of the last project I had two people doing the feedback and it was good because
one person can always be subjective and like a project whereas someone can see the fault
in it and you can get both opinions
However, the students did acknowledge how difficult it is to mark a creative piece of work
due to the complexities involved, not least that there were different course titles which
placed different weighting on particular aspects of the work:
It is tricky because the course is trying to accommodate different job titles so areas will
almost be given a similar weighting to each other…you might find a package drawing or
technical drawing is given the same value as a render or a really nice illustration
In relation to the Assessment Buddy system, the students were offered both one-to-one
and ‘round-table’ studio tutorials which they found useful when building up to the crit:
Feedback from the […] project we did last year was quite in depth and helped us with ideas
of how to go forward with presentations - we struggled to make [our] presentation work
with everyone’s stuff in it and the feedback we got from that was quite useful
When asked specifically about the Assessment Buddy system, the Year 3 students liked
the idea of the three categories present on the form, namely the space to write down four
‘positive’, four ‘OK’ and four ‘negative’ points, but did find that sometimes there wasn’t
always four points for each category. This tended to be the case for student
presentations which were not up to standard:
There was not always four things in each of those categories - for example, I saw people
who I didn’t even know were in my year come in to present…and the lecturers didn’t have
too many good things to say about their work - so in that case you struggled to find four
things
Also one student struggled a bit to distinguish between the positive and OK categories,
and sometimes the language was over simplified. Having said this, the students did
appreciate that the form allowed bespoke comments from tutors and also that the system
gave them access to a range of opinions:
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[the] comments that were made [were] tailored and bespoke to the person’s project [so]
you are not being shoehorned into categories
Also appreciated was the chance to see other people’s work that the system offered,
which for one student was one of the main reasons for ‘being a buddy’. Another picked
up presentation skills - felt to be an important because ‘in this business you have to learn
it’ - that he could apply in his own presentation:
You also get some ideas - that slide might fit in there, how to lay it out
The students also valued the face-to-face nature of the crit that the system enabled
through freeing the lecturers from taking notes and thus they were not talking to
‘someone with their head down writing’.
Overall, the system was felt to be more successful than the traditional ‘pin up and leave’
crit, primarily because feedback was received on the day. Another bonus was that the
students were not surprised when they received their summative mark two weeks later: in
some cases students did not bother to check what mark they actually achieved:
To be honest I have got to the point where I just don’t care about the mark
Turning to the Year 4 students, they also felt that feedback needed to be constructive and
offer ‘ways to improve’. Similarly they felt that feedback didn’t always need to be positive
and they appreciated the balance offered:
I think it needs to be balanced as well – if there’s too much criticism you don’t feel great at
the end of it
For these students, ‘bad’ feedback related to tutors not understanding the thought
processes behind their piece of work, although this seemed to be due to the involvement
of tutors who were not completely immersed in their projects:
If you are talking through your project with someone who hasn’t really been completely
immersed into it and they pick you up on something: ‘why have you done that’ they assume
that you haven’t thought about it this way and they just assume that you haven’t taken this
and that into account.
Whereas for one student, a good piece of feedback related to the feeling of things
‘coming together’:
When we started to relate everything to engineering and started to do things rather than
just illustration - actually doing a vehicle project from start to finish…you start to see
where you have gone wrong, like fitting an engine properly or some bits of surfacing. They
do pick up on that and you remember it for the next time
As with the Year 3 students, there was also the recognition that measuring a creative
subject could be problematic and so they agreed that the marking process could be
somewhat subjective:
You are never going to find it where the tutor can take their opinion out of marking because
that is the purpose of the marking
Addressing this subjectivity, which could sometimes lead to conflicting opinions from
tutors, meant some students had to rely on their own judgment, which one student
likened to building ‘your own internal filter’.
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In contrast to the Year 3 students (who experienced the fine-tuned system), the
comments from the Year 4 students contained criticism:
I think when the buddy system first came in I think there were quite big problems with it:
you wouldn’t have to hand in your work until you were presenting and you would have
people being buddies on the Monday and presenting on the Friday and so not only have
they got extra days to do their work but they also knew exactly what to present
Some of the students found that being a buddy in the same session as their presentation
slot was problematic as they could become distracted. Also, some buddies left after their
presentation, never to return:
You buddied the person who was in your session so you were guaranteed a buddy, but the
problem with that is if you are up next you are constantly thinking about your presentation
There was also an issue with space on the feedback form in that there ‘was not enough
room to write things’. The quality of the note taking was also variable, ranging from the
‘brilliant’ to buddies giving their own opinions or not wanting to write down negative
comments:
Worst still is when people completely miss the point of what the buddy system is and write
their own assessments or opinion – this lecturer here giving you their opinion is actually
just decoration, but actually ‘you fellow student, what do you think’?
Because of this variability, the students felt that buddying skills needed to be addressed
by a follow up post-buddy session
There also seemed to be a disconnect between the feedback on the day and the
summative mark given three weeks later:
Sometimes you can get really good feedback that is really awesome and you can crack the
champagne open, then you get the mark back three weeks later and it is not really a
reflection of what went on with that situation
Nevertheless, the students still felt that the original Assessment Buddy system was a vast
improvement on the ‘pin up and leave’ method, the shortcomings of which the new
system highlighted:
Much better than the pin up and leave: in fact it highlighted it – it wasn’t that much of a
problem until we started doing the buddy system just how crap it is to do the work, put it on
the wall and just leave it and then come back and get a nod or a shake about whether it was
OK
As with the Year 3 students, this cohort also appreciated the amount of feedback they
received and how the system minimised the potential for ‘tuning out’ due to nervousness:
You can tune out sometimes when you are having your feedback - it depends on your mood,
how nervous you are or how confident you are.
Unlike the Year 3 students, these students did not receive an audio file and they felt that
this would have been useful as it would negate any tendencies by the buddies to give
their own opinions or display problematic handwriting. Even better would have been
access to a video of the presentations:
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With the video you could look at your body language as well, because that is important
when you are presenting - a lot of this presenting is to our peers or other people in the
industry
The immediacy of the feedback was also appreciated by the students as ‘you instantly
know where you have gone wrong’.
Although the Assessment Buddy system was developed with industry standards in mind,
those who had undertaken work placements in Year 3 found that an industry crit was a lot
simpler:
When I got into industry there was a 3 week sketch phase; here you would never be able to
do that, but basically they just wanted to see how many ideas we could chuck out in a
certain time period – take as long as you need, put as many ideas as you have got on the
table and then we will go through them and see which ones are worth developing
Having said this, they recognised that there is a difference in the criteria outcomes
between industry and university:
When you are in industry you are one unit supporting a company and it is important that
everyone gets a view on what could go into production – whereas when you are a student it
is about your personal development
As with the Year 3 students, for these final year students, summative marks had almost
become the least important aspect of their assessments:
If I am honest the marks are not really my biggest concern – it is just a bit of paper at the
end of the day what degree classification - marks for me are not hugely important it is
whether I have learned something, moved forward, pushed myself further
I want to get a half decent degree and passing it would be handy but I am more concerned
with my attributes and what I have learnt and how I have developed over the four years
rather than a 70% mark.
The difference in experiences of the system between the Year 3 and Year 4 students was
reflected in the responses on the questionnaire. The questionnaire was adapted from the
NSS survey, in that the same questions were used, but tailored to the module, rather than
the course.
The students were given the options of ‘definitely agree’, ‘mostly agree’, ‘neither’, ‘mostly
disagree’, ‘definitely disagree’ to a series of 22 questions under headings relating to
teaching, assessment, academic support, organisation, learning resources and personal
development.
The results from the Year 3 students showed that not one student disagreed with any of
the questions on the questionnaire. In fact, 86% of the questions attracted over 75% in
terms of ‘definitely agree’ or ‘mostly agree’ answers, with only 14% attracting 50%
agreement. The questions which scored most highly related to the teaching on the
module, how interesting the subject matter was, whether they received detailed
comments on their work and sufficient advice and support. Positive comments included
‘good feedback’, ‘one to one tutorials beneficial’ and ‘I was able to take lecturers
comments and use immediately’.
In contrast, the results from the Year 4 students were much more spread out across the
answer options: 54% of the questions attracted over 75% agreement, with only 18%
attracting over 50% agreement.
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More specifically in terms of the Assessment and Feedback section of the questionnaire
(Table 1), there were distinct differences between the Year 3 and Year 4 groups.
Although there was broad agreement about how clear the marking criteria had been, how
promptly the students received their feedback and how well the feedback helped them
clarify their work, only 14% of the Year 4 students felt that the assessment arrangement
and marking had been fair. In addition, only 28% of the Year 4 students agreed that they
received detailed comments on their work, as opposed to 75% of the year 3 students.
These results align with the comments from the Year 4 students about the ‘hit and miss’
nature of the comment taking by the ‘conscripted’ buddies during the first iteration. Also
the lack of an audio file could have led to students’ not remembering feedback clearly.
Despite this, there were some positive comments such as: ‘As a whole I believe that
experience has been positive and I feel like I have achieved’ and ‘Well structured, great
enthusiasm, tuition and feedback from [tutor]’.

Table 1: Assessment and Feedback Section of the questionnaire

Assessment and Feedback: agreement

1

Year 3 (%)

Year 4 (%)

5. The criteria used in marking have been clear in advance

50

43

6. Assessment arrangement and marking have been fair

75

14

7. Feedback on my work has been prompt

75

71

8. I have received detailed comments on my work

75

28

9. Feedback on my work has helped me clarify things I did not
understand

50

57

Discussion
It is clear that both the Year 3 and Year 4 students in this study recognised the difference
between constructive and non-constructive feedback and they appreciated the immediacy
and quantity of the comments enabled by the Assessment Buddy system. There were
also indications that the system, by emphasising formative feedback, had led to a
reduction in the importance that the students placed on summative marks, such that they
began almost to dismiss the percentages attached to their work.
It was also clear that, freed from the need to take notes, the tutors were able to engage
with students and to enter into a conversation about the work that was tailored to the
actual output. In other words, the conversation - although retaining the module outcomes
firmly in mind - was relatively unstructured and followed the give and take of the
discourse.
Other benefits of the system included the chance for students to see a range of work, and
also the exposure to a variety of presentation skills, seen as important to employment
prospects.
For the Year 3 students, there was the added bonus of a lack of disconnect between the
formative and summative feedback, in that they were rarely surprised by their eventual
rd
marks. This seems to indicate that the 3 iteration of the system was bolstered by the a
clearer feedback form, thus enabling the buddies to write down important points more
easily, points that were enhanced by the audio file provision.

1
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For the Year 4 students, although several problems with the 1 iteration of the system
were mentioned, including buddy unreliability, poor handwriting and the potential for
buddies to include their own opinions, the system still provided a much better feedback
experience than the pin up and leave system. In addition, the fourth year students felt
that the system offered them the opportunity for a ‘coming together’ of disparate subjects,
in that the presentations brought together several different design aspects. However, the
students who had undertaken a work placement did feel that the system was more
complex than within industry, but they recognised that the university crit was more
attuned to their personal development and also that the industry crit had been at a early
sketch phase.
Both sets of students also had a clear grasp of some of the complexities of assessment
and feedback within a creative subject, and recognised how difficult it could be for tutors
to mark very different pieces of work. For the Year 4 students this had aided the
development of an ‘internal filter’ through which they could inculcate feedback and use it
to make balanced decisions about future work. Further, the system provides flexibility as
the formative feedback can include constructive dialogue on all aspects of the work,
some of which may not be explicitly addressed by written module outcomes.
Turning to the NSS Student Charter, the Assessment Buddy system aligns with points 1
to 5 (see Appendix 2): for example the need for formative assessment and feedback, the
provision of a variety of assessment methods, face-to-face feedback and perhaps, most
importantly, timely feedback. As such, the system offers a variety of assessment methods
– formative face-to-face conversations, audio backup and summative marks. Finally the
system addresses the oft-cited problems with timely feedback in that the students are
offered lengthy, tailored and quality feedback on the day of the crit, instead of having to
wait.
Overall, the students were positive about the system and considered it a much better
method of assessing their work than the traditional ‘pin up and leave’ method.

Conclusion
This paper discusses the impact of ‘Assessment Buddies’, a specially developed
assessment and feedback system implemented within a second year industrial design
module at Coventry University.
The system was developed in response to the need for a successful assessment and
feedback system that could cope with the complexities of a creative subject, and also in
response to the need to address student dissatisfaction with assessment and feedback
as evidenced by the regular UK National Student Survey.
The findings from two focus groups and a questionnaire have shown that the Assessment
Buddy system offers the opportunity for a more flexible approach to the assessment of
creative subjects and also speaks to best practice as outlined in the NSS Student
Charter.
At the time of writing the Assessment Buddy system is embedded in the second year
assessment procedures for the automotive design course, and is being introduced into
Year 3, with plans for Year 4 to follow.
Finally, although not specifically addressed in this research tranche, it is possible that
from the perspective of international students the Assessment Buddies system may offer
an advantage when compared to methods that privilege written feedback. Firstly, the
buddies are directed to make specific bulleted notes and can take time to write neatly in
block capitals, thus aiding international students for whom handwriting may be hard to
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decipher. Secondly, international students have the added pressure of receiving verbal
feedback in English, and so the ability to review the audio file can only aid understanding.
It is hoped to recruit a number of international students for participation for future
research in this area.
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Appendix 1
201AT Automotive and Transport Design Specialist Skills Questionnaire 2
Please tick
Teaching on my module
1. Staff are good at explaining things
2. Staff have made the subject
interesting
3. Staff are enthusiastic about what
they are teaching
4. The module is intellectually
stimulating
Assessment and feedback
5. The criteria used in marking have
been clear in advance
6. Assessment arrangement and
marking have been fair
7. Feedback on my work has been
prompt
8. I have received detailed comments
on my work
9. Feedback on my work has helped
me clarify things I did not understand
Academic support
10. I have received sufficient advice
and support with my studies
11. I have been able to contact staff
when I needed to
12. Good advice was available when
I needed to make study choices
Organisation and management
13. The timetable works efficiently as
far as my activities are concerned
14. Any changes in the module
content or teaching have been
communicated effectively
15. The module is well organised and
is running smoothly
Learning resources
16. The library resources and service
are good enough for my needs
17. I have been able to access
general IT resources when I needed
to
18. I have been able to access
specialised equipment, facilities or
rooms when I needed to
Personal development
19. The module has helped me to
present myself with confidence
20. My communication skills have
improved
21. As a result of the module, I feel
confident in tackling unfamiliar
problems
22. Overall, I am satisfied with the
quality of the module

Definitely
agree

Mostly
agree

Neither

Mostly
disagree

Definitely
disagree

Not
applicable

Thinking about the module as a whole, are there any positive or negative aspects you would like to highlight?
Positive:
Negative:

2

Adapted from the National Student Survey: www.thestudentsurvey.com
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Appendix 2
National Union of Students Charter on Feedback and Assessment

3

1. Formative assessment and feedback should be used throughout the programme
2. Students should have access to face-to-face feedback for at least the first piece of
assessment each academic year
3. Receiving feedback should not be exclusive to certain forms of assessment
4. Feedback should be timely
5. Students should be provided with a variety of assessment methods
6. There should be anonymous marking for all summative assessments
7. Students should be able to submit assessment electronically
8. Students should be supported to critique their own work
9. Programme induction should include information on assessment practices and
understanding marking criteria
10. Students should be given the choice of format for feedback

3

http://www.nusconnect.org.uk/news/article/6010/720/
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Abstract
In this paper, a model of designer-user interaction as a socio-cultural phenomenon is
proposed with the following question: how do the changes in the designer's perspective on
the user's physical and social experiences lead to design refinement or design innovation
sequences? Adopting Bourdieu’s theory of practice as a macro view, we interpret field as
rules of action, habitus as modes of action, and practice as situated actions as they exist in
the design process. Particularly, this research argues that the changes in the designer’s
habitus, as a result of newly acquired knowledge from user research, entail innovation of
practice and expansion of field. In addition, the concept of boundary object is considered
as a micro view to discover how the designer’s research activities assist them in acquiring
knowledge from various sources, and to translate / transform it across domain boundaries
during the process. Two stories of user research projects on retail shopping experience
design are presented as empirical evidence.
Keywords: designer-user interaction, design refinement, design innovation, theory of
practice, boundary object
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Introduction
Design is an activity of ‘[devising] courses of action aimed at changing existing situations
into preferred ones’ (Simon, 1969), and designers look for opportunities to innovate from
a variety of perspectives. Previous innovation research literature acknowledges the
importance of knowledge transfer among all stakeholders participating in the design
process (Cruickshank, 2010), because innovative solutions are generated by piecing
together all existing solution ideas in a domain, assembling solution ideas across multiple
domains, or migrating existing solution ideas to different domains and adapting them
(Lehoux & Hivon, 2011). The potential user of the designed artifacts is among the
stakeholders who can contribute with various domains of knowledge. Therefore,
designer-user interaction has become a central research issue in the areas of usercentered design (UCD), engineering design (ED), participatory design (PD), and
management science where designer-user interaction has been demonstrated to be an
effective communication process for user knowledge elicitation (Churchman & Schainblatt,
1965; Kensing & Munk-Madsen, 1993; Muller et al., 1992).
In addition to the aforementioned perspective, this study proposes an additional
perspective of seeing designer-user interaction as a socio-cultural phenomenon that is a
vital component in the shaping of designed artifacts. Designer-user interaction can be
viewed as socio-cultural where the communication between designers and users can
reveal the different worlds to which they belong, different perspectives they bring, and
how their systems of ideas will be influenced by this encounter. Traditional UCD and PD
methods have mostly sought to elicit the user’s knowledge and requirements to achieve
design innovation because an innovative product or service meets most of the
requirements. Yet, innovation is more often a solution that overturns the users’ and
designers’ conventional ideas of what a product/service is and how it works than just an
aggregation of all solutions to known problems. Thus, designer-user interaction involves
opportunities to examine all hidden assumptions that used to be inevitable constraints but
can now be overturned with new developments and technologies in the market. In the
end, the designer-user interaction will expand the worlds in which they live because their
ideas of the product/service can be broadened.
Starting from the opportunities, we ask the following research question: how do the
changes in the designer's perspective on the user's physical and social experiences lead
to design refinement or design innovation sequences?
In order to address this research question, this study aims to expand the theoretical
understanding of how facilitated designer-user interaction leads to design innovation with
emphases on:
(1) As a macro view, a model of designer-user interaction that shows the two different
types of design sequences, design refinement and design innovation, based on
Bourdieu’s Theory of Practice (Bourdieu, 1973, 1986, 1998; Bourdieu & Nice, 1997;
Bourdieu & Wacquant, 2004).
(2) As a micro view, the designer actions that function as Boundary Objects (Star &
Griesemer, 1989) in the process of working with users to assist transferring, translation,
and transformation of knowledge (Carlile, 2004) across domains.
The proposed model is supported with empirical data gathered from 20 in-depth
interviews with designers whose responsibilities include direct interaction with end users
of products/services in their organizations. Based on the collected data, in this study we
show the fittest episode of design refinement and design innovation sequences in order
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to demonstrate how designer-user interaction can identify a macro structure (reflecting on
Bourdieu’s theory of practice) and a micro dynamic (reflecting on theory of boundary
objects) in the design process.

Literature Review
In this section, we reviewed the following three research topics as a relevant scope to
create a model of the designer-user interaction during a design process: (1) the current
understandings of the designer-user interaction, (2) the definitions, drives, and the types
of product/service innovation, and (3) the characteristics of tangible/intangible artifacts
that facilitate design innovation are summarized from the previous UCD, ED, PD, and
Management Science literature.

Theories and Methods of Designer-User Interaction in the
UCD, ED, and PD
The communities of UCD, ED, and PD have long recognized the value of user
participation during a design process. Bucciarelli’s (1994) concept of object worlds
demonstrated that people with various backgrounds inhabiting different worlds would see
a design object differently. Based on this concept, Lehoux and Hivon (2011) explained
the benefits of user participation as a variety of knowledge they bring in because with the
knowledge design problems can be reframed or solved from fresh perspectives. Also,
Kensing and Munk-Madsen (1993) identified the six areas of user knowledge and
relevant participatory design tools and techniques. In addition, many UCD methods and
frameworks have been developed for revealing users’ unmet needs and addressing them
with design solutions. Crabtree (1998) and Lloyd (2000) highlighted the importance of
ethnographic research techniques during a UCD process. Owen’s Structured Planning
method (2001) allows for systematic syntheses of design solutions based on the analysis
of the user’s activities, functions, and environmental information. Gero’s Function,
Behavior, and Structure (FBS) model (1990) captures only meaningful user behaviors
and optimizes the design process around them.
Language-based communication is a necessary part of the designer-user interaction, but
it also imposes many limitations that have been discussed as the concepts of languagegames (Wittgenstein, 1953/1968; Ehn, 1988), the user’s tacit knowing (Polanyi, 1966),
and the psychological, physical, and cultural distances between the user and the
researcher (Gaver et al., 1999). In order to address these limitations, alternative research
methods are developed. One approach exploits the materiality of mediating artifacts to
facilitate designer-user interaction and includes Participatory Design Games, Cultural
Probes, Generative Techniques, and Behavioral Prototyping (Brandt, Messeter, & Binder,
2008; Ehn & Kyng, 1991; Gaver, Dunne, & Pacenti, 1999; Poggenpohl, 2002; Sanders &
Stappers, 2008). The other approach is seeing the designer-user interaction as a
collaborative construction of mutual knowledge with which design problems are defined
and solutions are created. This approach shifts the focus from how users’ current
knowledge is revealed to designers to how the interaction expands designers’ and users’
knowledge. This approach works better for the actual design process where not only
solutions but also problems evolve over time (Dorst & Cross, 2001; Suwa et al., 2000).
With the second approach, designers and users are encouraged to think beyond the
knowledge within a person, department, or problem domain by reframing the current
design problem and finding solutions from various domains.

Definitions, Drives, and Types of Product/Service Design
Innovation
Conference Proceedings
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In the Oslo Manual (OECD, 1997), innovation is defined as “the implementation of a new
or significantly improved product (good or service) or process, a new marketing method,
or a new organization in business practices, workplace, organization.” Wylant (2008)
views innovation as “an abstract process for conceptual problem solving” that is different
from invention, because it implies the implementation of the solution in practice while
invention does not (Fagenberg, 2003).
Regarding the drives of innovation, many studies recognize the importance of multidisciplinary collaboration as “innovation occurs at the boundaries between mindsets”
(Leonard-Barton, 1995). Hargadon and Sutton (1997) observed how IDEO employees
play technology broker roles and exploit a broad range of technological solutions by
making analogies between current design problems and past solutions. Carlile (2004)
developed a framework of three processes (transfer, translation, and transformation)
through which knowledge crosses syntactic, semantic, and pragmatic types of
boundaries.
Different types of innovation have been classified with either one-dimensional dichotomy
(radical–incremental, continuous–discontinuous) or multi-dimensional categories.
Borrowing from previous research, Slocum & Rubin (2008:11) defined radical innovation
as ‘innovations that could not have evolved through improvements to, and modifications
of, the existing technology’ that ‘[offers] unprecedented performance features […] for
significant performance or cost improvements’, while incremental innovations ‘improve
upon and extend existing technology’. Cited in the same paper, Henderson and Clark’s
(1990) framework adopts two dimensions (core concepts are reinforced–
overturned/linkage between core concepts and components are unchanged–changed) to
categorize innovation into four types: incremental, radical, architectural, and modular.
Among the four, incremental innovation preserves the core concepts of existing
product/service and the linkage between core concepts and components, while in radical
innovation the core concepts are overturned and the linkage between core concepts and
components are changed.
In this paper, incremental and radical types of innovation will be further explored as
design refinement and design innovation sequences with qualitative interview data. In the
next section, how tangible and intangible artifacts can facilitate design innovation will be
summarized.

The Characteristics of Artifacts that Facilitate Design
Innovation
Tangible artifacts play the roles of probes, models, and prototypes in a design process
(Hahn, 2009:32). Design prototype as the materialized form of the designer’s intention
and action has been studied in the context of design innovation as it allows for
representation and transformation of project participants’ knowledge (Carlile, 2002).
Prototypes are categorized as conceptual, behavioral, procedural, and appearance types
according to the aspects they represent (Chayutsahakij, 2001). Kensing & Munk-Madsen
(1993) mentioned that horizontal prototypes that show all intended functions are used at
the early stage during a PD process when user requirements are defined, but vertical
prototypes are used to show all selected functions in intended final forms in the later
stages. Gero (1996) argued that prototypes—representations of the structure of a
product/service, how the structure and behaviors are related, and how the structure and
functions are linked—facilitate the creative design process; by manipulating prototypes,
participants can either add or substitute variables of the current problem and come up
with innovative schemas for new products /services.
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Intangible actions taken during designer-user interaction should be considered with the
same weight because a designer action is also a form of artifact that facilitates design
innovation. Rust (2004) describes the value of enactment techniques—acting out
behaviors of the future users of a product/service as part of qualitative user research—as
the externalization of research participants’ tacit knowing. Drama techniques (Brandt and
Grunnet, 2000) are widely used as a way of gaining concrete understanding of users and
current design problems. Actions taken to show function, structure, or behavior of a
product/service are modeling or prototyping with gestures. Actions can be taken as
analogies to help the understanding of problems and externalization of designers and
users’ knowledge. This study argues that designer actions that build mutual knowledge
function as boundary objects and shape the design outcomes.

Lessons from the Literature Review
From the literature review, this study recognized the need to see designer-user
interaction from a socio-cultural perspective as a boundary crossing activity where the
designers and users’ current knowledge and perspectives are expanded through
interactions with each other. The boundary crossing activity results in shared knowledge
building, recognition of relevant knowledge in different domains, and analogical thinking
that transforms knowledge in one domain into a solution in another domain. The
designer-user interaction as a boundary crossing activity is an intangible artifact that
facilitates either an incremental type or a radical type of innovation. A new model of
designer-user interaction will be described in the next section.

Theoretical Considerations
In order to build a new model of designer-user interaction, we adopt Bourdieu’s theory of
practice (Bourdieu, 1973, 1986, 1998; Bourdieu & Nice, 1997; Bourdieu & Wacquant,
2004) and the concept of Boundary Objects (Star and Griesemer, 1989) as frameworks to
analyze interactions between designers and users.

Bourdieu’s Theory of Practice
Bourdieu’s theory of practice explains how an individual who is cultured within a society
of conventions and rules forms certain attitudes and perspectives that are revealed in
his/her daily practices. In this model, field is ‘a series of institutions, rules, rituals,
conventions, categories, designations, and appointments […] which produce and
authorize certain discourses and activities.’ (Webb et al., 2002:42); habitus is ‘the values
and dispositions gained from our cultural history that […] allow us to respond to cultural
rules and contexts in a variety of ways’ (Webb et al., 2002:36); practice is produced from
habitus and habitus exists in moments of practice. This theory explains how individuals
interpret/negotiate the given socio-cultural structures or rules (field), and shape their own
perspectives (habitus) in their daily practice in a society.
When applied to the interactions between designers and users during a project, the
theory of practice lets us see a design process as series of actions of participating
stakeholders. It consists of field as rules of action, habitus as modes of action, and
practice as situated actions. The field as rules of action is a collection of ideas; the rules
include categorization, hierarchy, and definition of concepts, artifacts, and behaviors
considered legitimate by stakeholders. The habitus as modes of action is the various
perspectives and attitudes from which stakeholders see current design problems. While
habitus is formed from the ideas stakeholders selectively draw from field, it only exists in
the stakeholders’ situated actions (practice) of representing and co-creating design
problems and solutions. Stakeholders become aware of field through the reflexive
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process of exploring tangible/intangible artifacts such as design problems and solutions,
and underlying habitus.
Regarding the interactions between designers and users, in this study, the authors
propose two different design sequences based on the theory of practice: design
refinement and design innovation. We see the process of design refinement as
reinforcement of current field, habitus, and practice; whereas design innovation is the
changes in the field and practice of involved designers and users as they change their
habitus during the product/service development.
In the sequence of design refinement, or incremental innovation, the core concepts and
the linkage between core concepts and components are preserved (Henderson and Clark,
1990). In this sequence, designers and users’ current practice of designing and using the
product/service, developed from their field and habitus, is reinforced: field influences
habitus and habitus influences practice.
Yet, in the sequence of design innovation, or radical innovation, the core concepts are
overturned and the linkage between core concepts and components are changed
(Henderson and Clark, 1990); Designers and users change their perspectives towards
design problems and solutions (habitus). As a result of the change, the course of actions
(practice) and how the product/service works and what constitute feasible solutions (field)
are changed from newly acquired knowledge and perspectives. The design innovation
sequence takes a different cycle from that of design refinement: changes in habitus
influence practice and field.
The idea of design refinement and innovation sequences will be illustrated further with
case studies. In the next section, how designer-user interaction functions as a Boundary
Object (Star & Griesemer, 1989), leads to either direction of the two sequences, and
characterizes synthesized designed artifacts in the end.

Theory of Boundary Objects
For designer-user interaction, tangible/intangible artifacts can function as effective
boundary objects, which afford the discovery of meanings, definitions, and
understandings between stakeholders in separate social worlds, different social groups,
and multiple social actors. The original term refers to artifacts designed to mediate and
translate different perspectives of all amateur and professional participants in a museum
project. Three types of boundary objects are identified in the research literature so far:
objects—repositories, database, and parts of libraries, models—standardized forms and
methods for problem solving across different functional settings, and maps—
representations such as Gantt charts, process maps, and workflow matrices (Star and
Griesemer, 1989). Carlile (2004) expanded this definition and viewed intangible
knowledge as a boundary object when it is shared as common knowledge among project
stakeholders and let them see how one’s domain-specific knowledge is different but
dependent on the others’.
What makes an effective boundary object, as Bergman et al. (2007) argued, are the
following four conditions: they inhabit several social worlds; they satisfy the institutional
requirements of each social world; they are weakly structured in common use; and they
are strongly structured in local use. Carlile highlighted how a boundary object ‘establishes
a shared syntax or language for individuals to represent their knowledge’, ‘provides a
concrete means for individuals to specify and learn about their differences and
dependencies across a given boundary’, and ‘facilitates a process where individuals can
jointly transform their knowledge.’ (2002:451–452)
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The authors hypothesize that designer actions can function as boundary objects that lead
to the design innovation sequence if they support stakeholders to (1) share and represent
their knowledge in communicable forms for other stakeholders, (2) find commonalities,
differences, and dependencies between each person’s knowledge, and (3) make
analogies for each person’s knowledge to transform it from one domain to another. Such
actions will encourage stakeholders to think beyond the limit of each person’s individual
knowledge. The world they experienced/understood will be expanded and their
perspectives from which they view current design problems (habitus) will be changed.
Expansion of field—individual participants’ conventional understanding on how the
product/service should work—follows when the stakeholders start to see alternative ideas.
Subsequent practice of developing product/service reflects the changes in habitus and
field.

A Model for Design Refinement and Innovation Seqeunces
Drawing from theoretical backgrounds, this study proposes a model of designer-user
interaction that leads to design refinement or design innovation sequences shown in
Figure 1. In this model, a design process is viewed as a socio-cultural phenomenon
wherein participating stakeholders become aware of field as rules of action and habitus
as modes of action with which they participate in practice of shaping designed artifacts.
Not only do they become aware of relevant implicit rules, assumptions, and perspectives,
but they also have the opportunities to evaluate, examine, and expand them for design
innovation.

Figure 1
Model of Designer-User Interaction Interpreted with Bourdieu’s Theory of Practice

Regarding the research question, the changes in designers’ understandings of users’
physical and social worlds that lead to design refinement or design innovation sequences,
the authors suggest the following distinctions: First, in the design refinement sequence,
designers reinforce the current core concepts and components of the product/service.
Design problems are framed within the conventional definitions of the product/service.
Project stakeholders’ field, habitus, and practice are maintained. The field in which the
design problems and all relevant social conventions reside is reflected upon their habitus,
and the habitus manifests itself in the practice.
Second, in the design innovation sequence, significant changes happen in stakeholders’
perspectives (i.e. habitus as modes of action) on design problems and requirements.
Although designers usually moderate the significant changes, the changes are the result
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of enlightening interactions among stakeholders. The knowledge shared from one domain
and adapted to another domain encourages stakeholders to re-examine what they have
considered as unchallengeable or inevitable (i.e. field as rules of action). Design
problems reframed from new perspectives often lead to structural changes in the core
concepts and components of the product/service. Both the design problems and solutions
evolve in practice as stakeholders’ field is expanded and habitus is reformed.
Regarding the design innovation sequence, the authors hypothesize that designers’
attempts are made to (1) question what stakeholders have considered normalcy and
commonality (i.e. field); (2) impart their knowledge in various domains that can broaden
stakeholders’ field; (3) moderate analytical thinking on how the knowledge interrelates
among various domains, as well as pertains to current design problems; and (4) facilitate
analogical thinking to adapt design problems and solution ideas from one domain to
another based on newly acquired knowledge. Such designer actions enable changes in
habitus that trigger subsequent changes in field and practice. The proposed model will be
further explained with empirical data in the next section.

Two Stories of Designer-User Interaction in Retail Service
Design Projects
Based on the proposed model (Figure 1), this section presents two stories of designeruser interaction regarding retail service design projects. The stories elucidate field,
habitus, and practice involved in the act of commerce, and how the designer’s habitus is
reinforced and leads to a refined design solution (Figure 2), or evolved and leads to an
innovative design solution that redefines the idea of commerce and thus expands field
itself (Figure 3).

Data Collection and Analysis Methods
In this study, twenty in-depth interviews were conducted with user experience (UX)
designers. Interviewees were recruited from UX designers in the telecommunication
industry and design consultancies, with consideration of their experience in B2C service
design. All participants have responded to the authors’ email invitation. The interviews
were semi-structured and lasted for 45 to 90 minutes. Stories of the designers’ activities
and interactions with users were collected. Interview data were analyzed with the
Grounded theory approach (Strauss & Corbin, 1990) in two stages: first, the preliminary
coding stage revealed the structures of the projects, recurring themes, interesting
moments, and unique interactions with users. Second, the axial coding stage revisited the
themes found in the first round of coding and determined relevant patterns (Boyatzis,
1998). From the data, the authors found that two shopping service design projects
exemplified the case of design refinement in which current concepts and component
structures of the product/service are maintained, and the case of design innovation where
new concepts and structures are explored, following Henderson & Clark’s (1990)
framework.

Be the Customer: The Story of Design Refinement
In 2010, Alpha (pseudonym) Telecom & Communication conducted a qualitative research
study with an ethnographic approach to devise effective face-to-face promotion strategies
for the sales of their new broadband Internet product. The competition in the Internet
product market was deepening and diversifying, and Alpha UX designers were all well
aware of their biggest competition, Beta (pseudonym) Telecom, had successfully
increased subscriptions via multi-channel promotion such as face-to-face promotion
events in addition to online promotion activities. The Alpha UX designers decided to try
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face-to-face promotion events as well at a local grocery store, but instead of a traditional
approach (e.g. setting up a booth at one corner and handing out ad brochures to
approaching customers), they wanted to make it a more relevant and useful experience
for the shoppers. To gain inspiration, the Alpha UX designers planned a new research
technique: Be the Customer. They went to the grocery store and became shoppers to
learn about the shoppers’ needs, goals, activities, and challenges during the process. Be
the Customer was a particularly insightful observation opportunity to the male members
of the team as they were less interested in and less experienced in grocery shopping in
general.
Designers identified four opportunities for approaching shoppers in the preparation,
selection, acquisition, and checking out steps. First, during the preparation step, before
people enter the store, they were observed going back and forth between their cars and
the shopping cart corral, or searching their pockets as they needed coins to deposit to
use the cart. For some customers, finding the right coin was a significant challenge.
Secondly, during the selection of merchandise step, some shoppers appeared to wonder
how to pick fresh produce. Third, the acquisition of merchandise was rather quick and
easy for customers who walked in with shopping lists, whereas it was a more time
consuming task for the others. Lastly, during the check out step, some customers had to
buy plastic bags for their purchases while others brought their own bags.
The Alpha UX team took advantage of these four opportunities and prepared four
promotion items: a printed ad of Alpha Broadband Internet with a coin attached, the same
ad printed with a blank shopping list, the ad with grocery shopping advice, and plastic
bags with the ad. In the promotion event, shoppers gladly accepted promotion items as
the items were relevant to their context. The promotion was very well received, so the
local grocery store even suggested to continue it for several more days.

Figure 2
Habitus in Case 1 refers to the Alpha UX team’s reinforced perspectives on the act of sales promotion,
especially face-to-face promotion strategies. With Be the Customer research session, the Alpha UX
team gained more knowledge on the act of grocery shopping, and their idea of an effective promotion
strategy was concretized with the shoppers' four challenges transformed into four contextual
opportunities for face-to-face communication.

As Figure 2 represents, the Alpha UX team’s approach shows the case of a refined
promotion design based on the designer’s newly acquired knowledge of the grocery
shopping process and shopper needs. The idea of taking advantage of the grocery
shoppers’ unmet needs was gained from Be the Customer research through which the
Alpha UX team witnessed the difference between their rather abstract understanding of
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the grocery shopping experience and the real and concrete challenges. In relation to the
proposed model, this is a case of design refinement as field (the rules, conventions, and
ideas relevant to the act of commerce), habitus (acknowledging the effectiveness of multichannel promotion activities from their past experience and the competition’s success),
and practice (sales promotion) are ultimately maintained, but the design team’s habitus is
reinforced with a novel approach (making the promotion activity relevant to the user’s
context for better reception).

Ethnographic Design Approach: the Story of Design
Innovation
In 2008, Gamma (pseudonym) IT Solution designed and implemented a new grocery
shopping service for Delta (pseudonym) department store supermarket. The service is
targeted to residents in the X district (a suburban residential area): most of them are in
their 20-30's, newlyweds or working couples, work in downtown, and have very little time
for grocery shopping thanks to their long commuting distances. Therefore, the Gamma
system designers conceptualized a new service concept of receiving the users’ shopping
orders over the Internet on Delta’s online shopping mall and delivering groceries to their
homes within two hours.
For the idea, the Gamma designers felt they needed a completely new approach.
Typically a grocery shopper goes through steps of researching, browsing, collecting,
paying, and transporting food items. While Gamma’s previously built e-commerce
solutions are designed as separate subsystems of each step packaged as one in the end,
the new service idea requires an integrated solution of online and offline components:
The online catalog/order/payment system should be designed considering seamless flow
of transaction data between subsystems. The offline components of retail space layout,
human shopping agents, and delivery arrangement after payment should be optimized for
fast collection and delivery of groceries. For inspiration, Gamma designers conducted a
qualitative study using a variety of ethnographic techniques. From the data gathered,
designers observed several issues to address, including the discrepancy between online
store product categories and offline store product layout that may cause significant delay
during the item collection.

Figure 3
Habitus in Case 2 refers to the Gamma system designers’ evolved perspective on the act of grocery
shopping. The Gamma UX team gained new knowledge on the current practices of commerce, as well
as the challenges that X district residents are facing, with ethnographic research activities as a
boundary object. The solutions from other E-commerce domains were transformed as a solution in the
domain of grocery shopping, by questioning the conventional merchant and consumer role division.
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Through the research activities, designers conceived the initial design idea and identified
three key components. First, pickers are human shopping agents who pick up internetordered items on behalf of their customers. Second, Delta’s offline supermarket product
categorization is made congruent to Delta’s online product categories, as well as Delta’s
offline supermarket layout is optimized for the picker’s efficient item collection. They also
improved grocery bagging procedure to minimize delivery damage. Third, the online
system was designed to seamlessly pipe the customer’s order, payment, and collection
information for all involved parties, providers, seller (i.e. Delta), pickers, and carriers.
Delta’s new service successfully delivered groceries to X district residents within two
hours.
Figure 3 illustrates the Delta grocery service as a case of design innovation: in relation to
the proposed model, field (the rules, conventions, and ideas relevant to the act of
commerce) is expanded with the addition of a new form of grocery shopping, which was
made possible when Gamma designers changed their habitus (a perspective on the
concepts of grocery shopping, retailer, and customer), and redefined practice (the
changes in the retailer and customer roles). Through research activities as boundary
object, Gamma UX team was able to see how the solution in one domain (Internet
shopping in general) can be transformed for the problem in another domain (grocery
shopping), and expanded the knowledge of retail service, retail space, and IT system
design along the way.

Implication and Conclusions
This paper highlights the socio-cultural aspect of the designer-user interaction during a
design process, and proposes a model for design refinement and design innovation
sequences. The application of the model to two case studies shows the strength of this
model: it encourages both designers and users to question what they have been
considered normal social practices, and to find innovation opportunities not from the
visible features on the surface but from the hidden and implicit assumptions at the base.
The designer-user interaction as a boundary crossing activity invites them to share and
see their knowledge in various domains on an abstract level to make it easy to transfer,
translate, and transform across domains. As problems understood on an abstract level
can be matched to a broader range of solutions, there are more opportunities for
innovation. Future studies will seek further elaboration of the model supported with more
cases of empirical data.
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Abstract
Electronic and electrical products have become indispensable and ubiquitous in many
facets of our daily lives. The quantity with which electronic and electrical products are
produced, consumed and discarded is growing rapidly. In addition, the lifespans of these
products are getting shorter with many products still functioning when disposed of.
Consequently, the combined result of shortened product lifespans with growing demand
and consumption of electronic and electrical products, in both developed and developing
countries is the escalating growth in end-of-life electrical and electronic products.
Electronic waste (e-waste) is highly toxic and is the fastest growing waste stream. Unlike
many other categories of waste, e-waste has particularly unique qualities. It not only
contains many highly toxic substances it also contains valuable materials and precious
metals.
This study highlights particular aspects of obsolescence and e-waste processing which have
implications for the design of electronic and electrical products in our throwaway society.
It investigates growing concerns about the flows of e-waste from industrialised countries to
the developing world where hazardous recycling takes place by a burgeoning informal
sector. Many of whom are marginalized social groups who resort to e-waste recycling for
income and survival. Furthermore, this paper outlines the opportunities for efficient and
economical resource recovery and how the design of electronic and electrical products can
contribute to improve the integrity and value of recyclates and facilitate safe and efficient
end-of-life resource recovery.
Keywords: e-waste, informal e-waste sector, obsolescence
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Introduction
This research seeks to understand how design and consumption of consumer electronic
and electrical products impacts upon e-waste. It asks the question, how can design
contribute to the mitigation of negative environmental and social impacts associated with
e-waste recycling? The methodology of this study is to explore the links between
upstream’ design and consumption activities, and end-of-life e-waste impacts. It does so,
by drawing upon primary research on consumption practices of consumer electronic and
electrical products and informal e-waste collection in China. Secondary research material
is drawn from a body of literature on design, consumption and e-waste.
Electronic and electrical products have become indispensable and ubiquitous in many
facets of our daily lives. Without them, the many services they provide in areas including
medicine, mobility, education, food supply, communication, security, and popular culture
would be inconceivable. They represent the essence of our contemporary technological
society and a significant focus for Industrial Design activity.
Obsolete and discarded electrical and electronic products (e-waste) are the fastest
growing waste stream (Hester and Harrison 2009) growing at 3 to 5% per year (UNEP
2006). In Australia, 234 million items of e-waste were destined for landfill during 2009 and
1
without intervention this quantity is projected to treble by 2020 (TEC 2009). E-waste
comprises of a large range of commercial office and domestic products, such as,
personal computers, printers, mobile phones, handheld electronic device, televisions and
refrigerators. A significant proportion of e-waste, mostly obsolete televisions, computers
and computer peripheral products still function when discarded. Up to 90% of discarded
PC’s are claimed to be still functional when disposed of (van Nes 2003). In addition, large
volumes of these obsolete products exist ‘out of use’ stored throughout households and
in dedicated storage sites.
Contributing to the growth in e-waste is the diminishing lifespan of these products.
Technological change as well as the proliferation of electronic devices into new product
sectors, expanding communications networks and dramatic reductions in purchasing
prices, all contribute to a massive escalation in the consumption of electronic devices.
Resultant from this, consumer perceptions have shifted so that many of these products
are no longer seen as ‘durables’ but as ‘consumables’ (Cooper and Mayers 2000)
replacing the old with the new in ever quickening cycles.
Unlike many other categories of waste, e-waste has particularly unique qualities. It not
only contains many highly toxic substances (Grossman 2006), it also contains valuable
materials and precious metals (Hagelüken 2010). E-waste constitutes a complex
inventory of components, sub-assemblies and material combinations that can result in
environmental impacts throughout their lifecycle. When discarded these products present
considerable environmental and health challengers - far greater than for many other
categories of consumer waste (Grossman 2006). They contain toxic or scarce substances
such as mercury, cadmium, chromium, lead, copper, silver and bromated flameretardants. For example, a standard sized cathode ray tube (CRT) monitor is estimated to
contain two kilos of lead. Meanwhile, a tonne of discarded mobile phones (without
batteries) can yield 300 grams of Gold – a far greater yield than the most efficient gold
mine (Hagelüken 2010). While safe and economical processing solutions do exist for ewaste, most products are still condemned to landfill or illegally processed in developing

1

Australia has legislated a national television and computer product stewardship scheme commencing in 2012.
http://www.environment.gov.au/settlements/waste/ewaste/index.html
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countries. In these countries, such as China, India and Ghana a burgeoning informal
sector collects, sorts and dismantles e-waste in often appalling conditions that
compromise human health and the local environment (Xing et al. 2009).
For design teams of electrical and electronic products, there is first a need to be aware of
the magnitude and scope of problems associated with e-waste and, furthermore, to
become familiar with how design can contribute to mitigating negative consequences of
e-waste recycling whilst maximising the opportunity for efficient, safe and valuable ewaste material recovery.

Consumption and Lifespan
The growth in household consumption of electrical and electronic products (EuPs) during
the past three decades has been extraordinary. In the 1970s a typical household would
contain around seventeen products, notably a Television, Vacuum cleaner, Hi-fi music
system, Washing machine, Radio, Cassette player, Fridge and a Toaster. Today, typical
households would own in excess of forty-five EuPs (Owen 2006). There are many
notable reasons for this growth including, rising material affluence, availability of new and
novel devices driven by technological change and greater affordability.

Affordability
Greater affordability, aided by deflationary price trends over many years, has
‘democratised consumption’ (Linstead et al. 2003 of EuPs) enabling new material benefits
to those who could not previously afford such ‘luxuries’. As well, this has enabled
ownership multiple of devices in households, such as additional televisions in bedrooms
and the kitchen. Table 1 illustrates affordability since 1975 as a percentage of average
Australian weekly earnings (ABS 2011). More recently, the deflationary trend for certain
EuPs products has been even more dramatic. During the past 12 months television
purchase prices have dropped by 25% and are expected to decline by a further 25% over
the next year (O'Rourke & Black 21011).
600%
500%
400%

TV

300%

Fridge

200%

Washing machines
Dishwasher

100%
0%
1975 1986 1996 2000 2006 2011
Table 1

Purchasing cost as a percentage based upon average Australian weekly earnings

However, initial purchasing cost price is only one part of picture. The ratio between cost
of repair and cost of replacement has dramatically reversed in recent years. A
Scandinavian study found that over a ten-year period the cost of repair work for a
television and a washing machine increased by 150% and 165% respectively
(Consumers International, cited in Cooper 2005). Labour is a significant component of
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this cost, but even repairs or upgrades undertaken by the owner may not be feasible due
to the cost or unavailability of spare parts.

Technological novelty
During the last 20 years or so, electronics have migrated into many new product areas
that traditionally have been populated by manual or mechanical devices. This includes
kitchen appliances (such as bread makers and electronic pepper mills), personal hygiene
devices (electric toothbrushes and feminine razors) and children’s toys (electronic games
and illuminated balls). Novelty, fashion and affordability are features of these increasingly
ephemeral products. Australians, in particular, are ranked amongst the top 10 as
consumers of electronics goods in world (TEC cited in Ongondo et al. 2011).
Profound technological change is particular feature for most EuPs, not least for
Televisions and computers. Over the last decade the Australian market has experienced
the transition to digital broadcasting services along with many households replacing older
CRT televisions for the larger LCD or Plasma flat screen models. According to the
consumer electronics research group GfK, large flat screen televisions recorded 75%
growth during 2010 alone (GfK cited in Singer, 2010). This massive changeover to flat
screen and digital technology has produced a large spike in product obsolesce and ewaste televisions.
“In 2007/08 31.7 million televisions, computers and computer products were imported into
Australia, and by 2009 the number of these products imported had increased to 40.3
million. The surge in television and computer ownership will increase the number reaching
their end of life over the coming years” (DSEWPC 2011).
There exists a strong correlation between product lifespan and technological change.
Products normally described as ‘consumer durables’ are ending up in waste streams.
This is particularly evident with the larger bulkier technology items such as televisions
and computers. While data on product lifespans is patchy and variable a reoccurring
claim, in the literature for developed countries, is that the average lifespan of computers
has dropped from six years in 1997 to just two years in 2005 (Babu et al. 2007).
While televisions and computer e-waste are often the most conspicuous example of the
e-waste problem, many other smaller obsolete technology products, such as mobile
phones and MP3 players, languish in drawers, cupboards and boxes across many
households as a dispersed depository of ‘hidden’ waste. In addition to e-waste that also
exists stockpiled in various storage facilities presenting a delayed e-waste burden.

Eco-obsolescence
Another emerging factor contributing to the decline in product lifespans is the push to
replace old inefficient products with new energy efficient products. As consumers become
increasingly aware of environmental impacts and increasing costs of excessive
household energy use they are encouraged through various government programs and
product eco-labelling schemes (E3 2011), to upgrade to more energy efficient appliances.
This new observation of obsolescence, ‘eco-obsolescence’, is based on the logic that it is
better to retire old inefficient products for more efficient ones. One UK study concluded
that the optimum lifespan of a dishwasher is 8.1 years, after which it is environmentally
beneficial to replace it with a more technologically advanced eco-efficient model
(Chalkley et al. 2003). However, when other important variables are accounted for,
including behavioural factors (actual frequency and duration of product use) and total lifecycle impacts (embodied energy associated with manufacture and distribution, etc),
assumptions used for lifetime optimisation calculations may present an incomplete and
misleading picture of energy related environmental impacts.

Conference Proceedings

1437

E-waste and Obsolescence: Designing out toxicity

Problem or Opportunity?
Toxicity
While the growing amount of e-waste generated may seem in itself to present a big
enough problem, the most significant problem with e-waste is its toxicity. Many toxic
substances bound up within e-waste and are released or new toxins produced when
processed for recycling. They presents dangers to human health, eco-systems and water
resources and is manifested in appalling labour work practices and unregulated
international trade.
The effects of e-waste toxicity on health and the environment are well documented
(Puckett et al., 2003; Wong et al., 2007; Luo et al., 2009; Sepúlveda et al., 2010; Ye et
al., 2009 cited in Ongondo et al. 2011). These health and environmental problems are far
greater than for many other categories of consumer waste (Grossman 2006). E-waste
contains varying quantities of toxic or scarce substances such as mercury, cadmium,
chromium, beryllium, lead, copper, silver and bromated flame-retardants. Cadmium can
cause cancer in humans, beryllium is a known carcinogen and can cause lung disorders
if inhaled, and chromium can cause liver and kidney damage. Brominated flame
retardants (BFRs) are used in the plastic housing in numerous electronic products. This
class of compounds are classified as Persistent Organic Pollutants. When disposed they
are difficult to break down and bio-accumulate having been found to impact on thyroid
and hormone systems in humans. When dumped either illegally or in poorly managed
landfill sites, over time e-waste can leach (leachate) into groundwater, contaminating soil,
waterways and ultimately the food chain.
Meanwhile the deplorable conditions and crude processes with which e-waste is handled
in many developing countries has a considerable negative impact on human health and
the local environment (Ongondo et al. 2011). In order to liberate valuable materials
dismantled products are subjected to various toxic treatments and processes including
open burning and acid bath stripping (Ongondo et al. 2011). These processes either
directly expose workers to released toxic substances (such as those listed above), or as
toxic by-product substances resultant from extraction processing, such as dioxin which
has been found in soil samples where e-waste has been processed (Kuper & Hojssk
2008, Terazono 2010). The magnitude of this activity undertaken in many developing
nations across Africa, Lain America and Asia has only recently become widely reported. It
highlights the exposure to workers and the surrounding populations to a cocktail of toxic
substances, vapours and smoke. Non Government Organisations (NGOs) as well as
various media organisations have dramatically illustrated through their reportage the
situation for the many informal e-waste workers in the developing world who process
large volumes of e-waste often originating from countries such as Australia, UK and USA.

Regulation
During the last decade the level of toxicity within EuPs is improving. The EU Waste
Electrical and Electronic Equipment (WEEE) Directive has signalled to many
manufactures and distributors around the world obligations involving design, ‘take-back’
or product stewardship and recycling. Closely linked with the WEEE directive, launched in
2006, is the Restriction of Hazardous Substances Directive (RoHS). It requires marketed
electrical and electronic equipment to not contain lead, mercury, cadmium, hexavalent
chromium, polybrominated biphenyls (PBB) or polybrominated diphenyl ethers (PBDE).
RoHS and equivalent regulatory initiatives in other countries have a compatible objective
of reducing toxic materials in EuPs. By default, those manufacturers who export into
those regulated markets need to comply. Despite the short lifespan for many EuPs, the
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lag and overlap between the RoHS compliant and older non-RoHS compliant legacy
products (that contain a greeter range of toxics) will remain a problem for e-waste
processing for some considerable time.

Valuable resource
Inversely, unlike most other categories of waste e-waste presents an opportunity to
recover high value and scarce materials. Most notably, e-waste contains valuable metal
fractions such as aluminium, copper, silver, tin and gold. These are used within printed
circuit boards, subassemblies and wiring. A tonne of discarded mobile phones (without
batteries) can yield 300 grams of Gold - a far greater yields than the most efficient mine
2
(Hagelüken 2010). In addition, metals recovery offers other significant benefits, CO
savings by recapturing embodied energy and no loss of quality in primary recovered
metals. However recovering gold and other precious materials can be difficult to quantify
in inconsistent supplies of ‘raw’ e-waste and complex to extract without contamination as
it is often bound up in complex compounds or subassemblies with many other ‘worthless’
compound.
Material combinations within subassemblies, connections between components
(mechanical, adhesives, fasteners and finishers) also play a critical role in the efficiency
of material liberation and recovery rates (van Schaik & Reuter 2010). Large scale
recovery of valuable materials is a costly process that, at best, can only recover a closed
loop of 34% original material input (Hagelüken 2010). An industrial ecology of a highly
efficient closed loop material flow may be unrealistic, but with improved product design
and sophisticated e-waste recycling systems the quality and value of recyclates could be
greatly improved (van Schaik & Reuter 2010). Unfortunately, while such safe and
economical processing solutions are possible, e-waste is progressively being condemned
to landfill or dumped in developing countries and manually processed in unsafe and
environmentally damaging ways.

The informal recycling sector
E-waste recycling is labour intensive and a hazardous activity that in developed countries
can be costly and laden with regulatory compliance. However, as with consumer
manufacturing sectors, e-waste recycling is shifting to the developing world where labour
costs are low and regulatory compliance poor. Much of this work in the developing world
is undertaken by a burgeoning informal sector often comprised of poor and marginalized
social groups who resort to scavenging and waste picking for income and survival
(Wilson et al. 2006 cited in Chi et al. 2011). In Asian and Latin American cities it is
reported that up to 2% of the population depend on waste picking to earn a living (Medina
2000 cited in Chi et al. 2011).
Of the 4000 tonnes of e-waste generated globally per hour 80% is exported to Asia and
90% of this share ends up in China (Ketai et al. 2008 cited in Ongondo et al. 2011). As
well as being the largest exporter of electronic goods in the world, China is also the
world’s largest importer. China imports estimated of 35 million tonnes of e-waste from
developed countries each year (Jinglei et al. 2009) much of which is processed by a large
informal sector. A thriving black economy deals in the movement of e-waste across cities,
regions and national boarders (Terazono 2010). In addition, Chinese consumers will often
withhold obsolete products in storage (Li et al. 2006) and when they do discard their ewaste they overwhelmingly prefer informal collection methods (Xian et al. 2011). A study
of 428 consumers in Beijing found that nearly 94% of respondents chose informal
collectors when disposing their obsolete EuPs (Liu et al. 2006). China’s formal recycling
sector is disadvantaged by higher running costs and struggles to get enough e-waste to
maintain operations (Jinglei et al. 2009). Lax regulation on occupational safety and
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environmental management, along with low labour costs and a strong demand for lowpriced secondary materials drive employment for approximately 700 thousand people.
Chinas widely distributed and often-secretive informal e-waste recycling sector
undertakes, collection, backyard dismantling, wayside dumping, and open burning.

Illegal trade
China’s international trade in e-waste highlights the illegal dumping of e-waste from the
developed to the developing world, despite international regulatory agreements on the
movement of hazardous substances. Notably agreements include the Stockholm
Convention on Persistent Organic Pollutants and the Basel convention on transboundary
movement of hazardous waste and their disposal. What is apparent in regard to these
international agreements is that e-waste finds a path of least resistance bypassing
regulatory and well-intentioned agreements. For instance, e-waste destined for
developing countries can be exported as functional second-hand electrical and electronic
equipment for resale or social welfare projects. In some instances this is a wellintentioned program to ‘bridge the digital divide’, and in other cases it is fraudulent and
illegal export. While there exists a high rate of repair and reuse in the developing world a
large proportion of imported electrical and electronic equipment is discarded as e-waste
into poorly managed landfill (Ongondo et al. 2011) and scavenged by recyclers. The ewaste trade is as much a social problem as it is an environmental problem, with the
burden of unsafe and low value work placed on a burgeoning informal e-waste sector.

Discussion
Increasingly, the significance of the growing problem of e-waste is being addressed
through policy and regulatory compliance targeting e-waste collection, the reduction or
elimination of hazardous substances, and transparency and enforcement in international
trade. However, as with many seemingly intractable problems prevention is often better
than cure. This suggests that the e-waste story should start at the beginning - the design
stage.
This drive for regulatory compliance (such as WEEE, RoHS and Australia’s product
stewardship legislation) also has implications for the design of electrical and electronic
devices. Most notably the push to design out certain toxics substances (such as a shift to
lead-free solder or the elimination of bromated flame-retardant additives in plastic
housings) and quotas for e-waste recovery. However, these first steps are likely to have
little initial impact in regions of the world where e-waste is imported, regulations are
difficult to enforce, and due to the time lag between the moment of design change and
when ‘compliant’ products become dominant in waste streams. In addition, the problem of
toxicity for the informal sector in the developing world goes beyond the primary
constituent materials (toxic or otherwise) within e-waste. In order to liberate valuable
materials in e-waste many new secondary and tertiary toxic substances are unleashed
during processing. For example, the open burning of PVC coated copper cable or the use
of reactive or leaching agents to extract gold and other valuable metals result in the
release of hazardous substances.
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Toxic e-waste emissions

Description

Primary

Hazardous substances that are contained in ewaste (lead, cadmium, chromium and bromated
flame-retardants

Secondary

Hazardous reaction products of e-waste
substances as a result of improper treatment
(open burning of plastics)

Tertiary

Hazardous substances or reagents that are used
during recycling (e.g. cyanide or mercury for gold
extraction)
Table 2
Classification of toxic e-waste emissions (UNEP 2009)

The constituent base metals within e-waste drive the value chain in end-of-life e-waste
processing. As e-waste promises to become progressively less toxic (due to regulation
and technological development), the yield per product of valuable metals (such as gold
and silver) is also diminishing (Babu et al. 2007). This requires an intensity of secondary
and tertiary toxic separation processes to extract valuable materials. In the developing
world this can lead to disastrous consequences (Ongondo et al. 2011).

Design
While design-for-disassembly is a well-documented strategy for end-of-life product
management it is still not widely practiced or understood. Design-for-disassembly can
offer efficient, safe and material integrity during recovery. However, efforts need to be
redoubled to not only facilitate more efficient access to the internal components and subassemblies within products, but also ways to facilitate efficient and non-toxic means to
extract valuable materials that are ‘locked-up’ inside these same components and subassemblies.
Additional to the elimination of primary toxic substances within products, designers
should also focus upon how valuable materials in components and subassemblies can be
liberated to reduce the intensity for toxic secondary and tertiary separation processes.
Reducing toxic processing and emissions can offer significant environmental and health
improvements for informal sector workers while still offering them a means to earn vital
income. This entails the elimination of contaminating substances, paints, adhesives and
non-reversible bonded materials that can render recyclates worthless.
Other design initiatives can also support and facilitate efficient end-of-life processing.
Materials identification, at its simplest, could be labelling or laser marking of products
during manufacture to display materials fractions - as similarly done with food labelling on
processed food packaging. A more sophisticated approach may include use of RFID
chips containing the ‘DNA of a product or linking to a CAD or inventory database
inventory for a recycler to access. As digital communication networks become prolific,
even in some of the poorest regions of the world, product data could be obtained though
database networks to assist e-waste processing.
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Aim

Design objective

Reduce intensity for toxic
secondary and tertiary
separation processing

Focus upon how valuable embedded materials in
components and subassemblies can be liberated

Improve yield of valuable
materials

Materials and Parts identification

Elimination of contaminating substances, paints,
adhesives and non-reversible bonded materials
Product ‘metadata’ inventory database
Table 3

Design objectives to facilitate efficient and non-toxic recovery of valuable materials

Conclusion
Recycling e-waste is a labour intensive and costly activity requiring complex and toxic
processes to yield recyclates of value. In industrialised countries, this requires substantial
investment in equipment, labour and transport that needs government and industry
subsidy and regulatory support, or costly large-scale automated facilities to achieve
economic viability. By contrast, the developing world offers lower labour costs but
inconsistent regulatory enforcement. As with many manufacturing sectors, e-waste
recycling is relocating from the industrialised to the low cost base of the developing world
where e-waste recycling if often undertaken in hazardous conditions by a growing
informal sector. The growth in the disposal of electrical and electronic goods is driven by
complex interacting technological and sociological factors that result in obsolescence and
diminishing product lifespans. In this fast moving sector prolonging product lifespans will
not be enough to mitigate the growth in e-waste. Designers need to understand the how
their products end up in waste flows to the developing world, and design accordingly for
end-of-life. This not only entails the elimination of primary toxic substances within
products (as mandated through emerging e-waste regulatory initiatives), but also designfor-disassembly strategies so to eliminate the need for toxic processing and emissions to
liberate the valuable recyclates.
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Design Process and Organisational
Strategy: A storytelling perspective
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Northumbria University
Abstract
This paper explores the relationship between design process and organisational strategy
through a storytelling perspective by providing a literature review; firstly, in relation to
society in general; establishing a contextual background to the research. Secondly, by
relating this to a) how designers and design researchers examine storytelling within design
process, and b) how organisational strategists theorise storytelling. Then finally, through
comparing and contrasting the literature, unearth the relevancies of using a storytelling
perspective and uncover opportunities for understanding how design process impacts
organisational strategy. It is apparent that certain underlying principles in adopting a
storytelling perspective when employing organisational strategy and design process
coexist. Foremost are the human centred focuses; in particular building relationships and
constructing identities. Concerning the approaches to storytelling, a shared desire to elicit
emotional resonance with audiences exists in the use of characterisation. During
collaboration between designers and organisations, stories resulting from the design
process will incontrovertibly have the potential to impact that company’s peoples.
Examining collaborations between designers and organisations from the perspective of
storytelling could lead to a deeper understanding of the impact design can have in an
organisation, particularly along the themes of a sense of community, constructing meaning
and affecting change within organisations.
Keywords: design process, organisational strategy, visualisation, communication,
narrative
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Introduction
Our overall aim is to explore the relationship between design process and organisational
strategy through considering their relation to storytelling simultaneously. Firstly, we will
examine storytelling in relation to the context of society in order to establish a contextual
background to the research. In this section we will focus on literature on Transformational
Learning and Film Theory. By doing this we will aim to provide examples and approaches
of storytelling within society that have particular analogous relevance to design process
and organisational strategy.
Secondly, we will explore how designers use storytelling in a design process, and the
theories and methodologies adapted by design researchers connecting storytelling to
design process. We will suggest that the storytelling is most commonly related to design
process either through verbal, written or visual communication or a combination of these
modes of communication.
Thirdly, we will examine literature that relates storytelling to organisational strategy as it
makes explicit reference to storytelling.
Finally, we will provide analysis aiming to outline potential implications when storytelling
is used as a lens to understand the design process. Using this perspective, whilst
comparing and contrasting literature that relates storytelling to design process,
organisational strategy, and the general context of society, we will outline opportunities in
developing the current knowledge surrounding the relationship between design process
and organisational strategy.

Background
According to McDonnell, Lloyd and Valkenburg (2004:509) storytelling is a useful
perspective to adopt when examining collaborative processes as stories represent ‘a
powerful and an accessible means of sharing knowledge and their value and
pervasiveness in conveying knowledge is well-recognised’. Consequently, it stands to
reason that during a collaborative process, such as during product development,
storytelling will occur in some form during the conveyance of knowledge from one party to
another (Leonardi & Bailey, 2008). In the context of this paper, knowledge is being
conveyed between external designers and an organisation’s employees whilst they
engage in a collaborative design process.
When exploring literature that addresses the purpose of storytelling in detail, it is
apparent why pervasiveness in sharing and conveying knowledge is attributed to
storytelling. For example, Bruner (2002) lists the constituents of a story as follows:





Action directed towards goal
Order established between events and states
Sensitivity towards what is canonical in human interaction
The revealing of a narrator’s perspective

These constituents can be described as follows; a story must be told with a purpose, it
must state what has occurred and when, it will demonstrate accepted human behaviours
in some form and it will deliver the perspective of the storyteller. With these constituents,
it is apparent that storytelling is more than a simple representation of an event; it is the
creation of an interpretation of an event with which an audience is able to engage
(McDonnell et al., 2004). Therefore, in order to share a perspective, whether this is to
highlight a problem, establish criteria or even to propose a design solution, an individual
can use a story for these purposes. Consequently, it stands to reason that a multitude of
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desired impacts and approaches exist with regard to storytelling across the areas of
literature that this paper will examine.

Storytelling in Society
It has been argued that storytelling is a way of helping people to form worldviews, and
that it is through stories which cultural beliefs in society are sustained (Hesselgrave,
1997). Two areas of literature that have documented impacts of and approach to
storytelling in society are Transformative Learning and Film Theory. We will focus on
these as they have particular analogous relevance to themes that emerge when
examining impacts of and approach to storytelling within design process and
organisational strategy.

Transformative Learning
Storytelling can act as a driver for building understanding, critically reflecting and
consequently, personal growth, which among many definitions constitutes Transformative
Learning (Bleyl, 2007). To this end, Bleyl (2007) details several instances throughout
history where storytelling has been used in the form of parables, fables, proverbs,
anecdotes and short stories. For example, an early specimen of storytelling designed for
Transformative Learning from Ancient Egyptian times (2450-2300 BCE) has been
observed, where an advisor of the king named Ptahhotep wrote a book of short stories
designed to pass down knowledge and wisdom to his son, key messages included:




Guard against the vice of Greed: A grievous sickness without cure […]
Kindness is a man’s memorial […]
Do not boast at your neighbor’s side. One has great respect for the silent man
(Bleyl, 2007:48)

In spite of this clear attempt at storytelling to shape his son’s character, it is not known
how Ptahhotep interacted with his son; therefore the written word may only reveal part of
this storytelling experience (Bleyl, 2007).
Turner (2008) highlights historical attempts of Transformative Learning that use
storytelling in the form of theatre, dealing with the semiotic environments of performance
as well as the written word (or script). An example of particular interest is the ‘morality
play’ (Turner, 2008:68). The morality play was devised by the Catholic Church in the
Middle Ages as a more explicit way, than the traditional mass delivered in Latin, of
teaching the audience their religion’s moral code (Turner, 2008). The morality play was
delivered through the use of a central character whose journey, full of trials and
tribulations, would demonstrate the necessary steps for the audience to take in order to
lead a Catholic lifestyle (Turner, 2008). This represents a very early example of using a
central character in the construction of a story; an approach theorised in literature
addressing both design process and organisational strategy; in Madsen et al.’s (2010)
descriptions of persona-scenario construction in design process, and in Denning’s
(2007b) description of how to tell an engaging story to an organisation’s employees.

Film Theory
It is acknowledged that there exists a belief among some film theorists that films are
worlds which are organised in terms of stories (Lapsley & Westlake, 1988).
Subsequently, film theory holds great relevance when exploring the impacts of and
approaches to storytelling, as it provides a context that has been engaged with by society
in general (through television and cinema).
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Of paramount relevance here, is the film theorists’ preoccupation with reality. The
underpinning idea that supports this exploration in film theory is the ‘mirror-stage’ of a
humans development; this is the acknowledgement that during the life of a human there
will be a stage where they begin to understand, often by looking in a mirror, that they are
observing a reality in which they exist (Easthope, 1993). When observing a film, the story
that is being related comes into being through individual interpretation, and once an
interpretation has been constructed ‘it has the ideological force conferred by its apparent
representation of reality’ (Lapsley & Westlake, 1988:130). Therefore, everybody that
observes a film will own an individual interpretation of it, constructed through his or her
individual relationship with reality. In particular, this acknowledgment exists within theory
surrounding design process; for example, DeLarge (2004) suggests that design artefacts
stimulate debates between individual interpretations, necessary for the development of a
design solution. Each individual’s interpretation will be different as a result of their
differently developed relationships with reality, evolving from their ‘mirror stages’. The
debate that leads towards a design solution is in essence a debate about their
interpretations of a reality.
An interesting tenet of filmmakers is the belief that films can be used as ‘vehicles’ for
eliciting social change. It is recognised by film theorists that historically some films have
been designed as strategic instruments for projecting ‘national imaginarie’ (Stam,
2002:19). For example, Tufts (1990) interviewed filmmakers Hood and Joy who use video
and film to communicate difficult social-political situations in the hope of stimulating social
change. One of their films Creating Bridges raised the awareness of refugee and
immigrant women living in Canada, aiding their integration into the local community
(Tufts, 1990). The ‘power of art’ in Creating Bridges is what Hood and Joy attributed to
aiding this social change; the ‘power of art’ in this instance is explained as creativity
within filmmaking (Tufts, 1990). A focus of certain organisational strategists is eliciting
social change within organisations (Adamson, Pine, Steenhoven, & Kroupa, 2006;
Denning, 2007a). Therefore, the ‘power of art’ may represent an approach to storytelling
that could aid social change within organisations. The link between ‘power of art’, design
and organisational strategy is explored further, later in the paper.

Design Process and Storytelling
Relative to a design process, storytelling is commonly addressed in terms of the
visualisation that occurs throughout it and the verbal and written communication between
the design team, and the designer team and clients. With regard to visualisation, artefacts
such as sketches, renderings and prototypes have been examined in order to extrapolate
the stories embedded within them (Cross, 2006). With regard to verbal communication,
design researchers have examined storytelling as a critical success factor in a design
process’s client-consultant relationship (DeLarge, 2004; Strickfaden & Rodgers, 2001).

Visualisation
Firstly, with regard to the visualisation that occurs during a design process, it is important
to acknowledge that as well as the more traditional artefacts such as sketches,
renderings and models, there has also been a growing frequency of using media
presentations including film, photography and video. This phenomenon has been
explicated as a societal shift responsive to a more visually rich world (Cross, 2006).
The embedded stories in artefacts resulting from the design process have been defined
on many planes. Firstly and most obviously, how visualisation is used to tell the story of
how a design proposition is built and how it works, vitally important to the client and even
the end user (Cross, 2006). Perhaps more interestingly however, the embedded stories
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of multiple artefacts, such as sketches, have also been described as a critically reflective
dialogue between designers, showcasing the evolution of a design solution (Schön &
Wiggins, 1992). This story correlates with the context of Transformative Learning,
desiring the promotion of personal growth through critical reflection.
Concerning designers’ approach to visualisation, there has been much exploration of
which particular interest is in the comparisons made between designers’ and other
disciplines. Strickfaden and Rodgers (2001) suggested that the approach of design and
scientific communities are closely linked in their use of futuristic language. However, upon
further investigation it is has been found that designers and scientists approaches to
visualisation can be quite different. In reflecting on an experiment where designers and
scientists were asked to visualise the arrangement of 3D blocks into possible constructs,
Cross (2006) observes an analytical approach employed by scientists, where all possible
iterations were explored, and a synthesising approach employed by designers, where
solutions were presented and then reiterated. Two reasons are offered for favouring
synthesis in the design approach; firstly due to design education where practicable
results are demanded within specific time limits, secondly, due to the nature of design
problems, where all the necessary information to provide a thorough analysis is rarely
available (Cross, 2006). Should an organisation with a scientific community face such
design problems, there may be much to gain from employing the use of a designers’
synthesising approach.

Verbal and Written Communication
The design team uses verbal communication during a design process to explicitly
communicate stories. More recently design research has examined storytelling during
design process through recorded protocols of designers in the laboratory and work
settings (Lawson, 2006). Varied conclusions have resulted; DeLarge (2004:77)
suggested that during a design process ‘stories are used most beneficially to build trust,
achieve shared understanding, simplify what is complex, and offer examples and models
between members of the design team and between the design team and the client.
However, Lawson (2006) places greater importance on the ability storytelling has in
cementing the design team together during a design process.
One specific type of written communication employed within design process is the
persona-scenario. Although no mutual definition exists for what a scenario exactly is, it is
in no dispute that scenarios are stories. The persona element of a persona-scenario is
simply a fabricated user, often constructed using data from user research (Madsen &
Nielsen, 2010). Madsen and Nielsen (2010) claim that there is a theoretical gap between
what a persona-scenario is and what it should consist of. To address this gap Madsen
and Nielsen (2010) developed a tool that uses the principles of Narrative Theory; the
study of story or narrative, written or otherwise. Their aim was to help with the
construction of design orientated persona-scenarios. Despite an inconclusive outcome
when analysing cases of the tool deployment, Madsen and Nielsen (2010) proposed that
more research is required in this field based on a closer inspection of Narrative Theory.
This provides a detailed example of an instance where storytelling is seen as integral to a
design process, yet there exists a lack of understanding in its application.

Organisational Strategy and Storytelling
Primarily, research undertaken relating storytelling to organisational strategy focuses on
two aspects: management and leadership strategy, and marketing and branding strategy
(Christensen, 2001; Herskovitz & Crystal, 2010). Observing key theories established in
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these areas will allow a direct comparison of the impacts of and approach to storytelling
currently theorised by organisational strategists and design researchers.

Management and Leadership Strategy
Similar to Tufts (1990) discovery that certain filmmakers aim to aid social change with
their films, certain organisational strategists aim at causing social change within
organisations, most prominently within management and leadership strategy theory
(Adamson et al., 2006; Denning, 2007a). Both Adamson, Pine, Steenhoven and Kroupa
(2006) and Denning (2007a) agree achieving social change is aided if the storytelling
develops an emotional connection with its audience. As Tufts (1990) filmmakers assert
that this can be achieved through the ‘power of art’, it comes as no surprise that there is a
long standing belief that within organisations the dissemination of information should be
diverse, with the visual semiotic environment being highly appreciated (Saunders &
Stewart, 1990). However, Denning (2007b:xxi) is careful to explain that storytelling in
itself is not ‘a panacea for eliciting change in organisations. It can only be as good as the
underlying idea being conveyed. If that idea is bad, storytelling may well reveal its
inadequacy’. Information disseminated through visual means within organisations,
compares to the production of visual artefacts during design process. Therefore Cross’
(2006) notion of embedded stories may be an interesting perspective to apply to this facet
of organisational strategy in determining the suitability of visual artefacts.
Within management and leadership strategy, storytelling is related most closely to verbal
communication. Of particular interest are the theories constructed for the performance of
a story. It is suggested that the ownership of performance is key in mastering formal
storytelling, meaning that the audience should understand that the story relates to the
storyteller and is delivered with the confidence necessary to reinforce this (Denning,
2007a). Turner’s (2008) commentary on Transformational Learning within theatre relates
to this consideration of storytelling performance. A binding principle is that in both
literature on Transformational Learning and organisational strategists’ discussion of
storytelling performance, importance is placed on the use of central characters with which
the audience empathises, as it proves effective in engaging audiences (Denning, 2007b;
Turner, 2008). This relates to Madsen and Nielsen’s (2010) exploration of adapting
Narrative Theory for the better use of persona-scenarios, as a persona-scenario is
essentially placing a central character in a story. Therefore, adapting Narrative Theory
may also hold relevance for developing theory surrounding storytelling performance
within organisational strategy.

Marketing and Branding
Similarly to but more prominently than management and leadership strategy, branding
strategy also theorises an approach to storytelling involving the use of a central character
that identifies with the audience (Herskovitz & Crystal, 2010). Similarly again, this strategy
is adopted in an attempt to strengthen the emotional connections of storytelling, as
Herskovitz and Crystal (2010:21) assert that storytelling ‘requires a clearly understood
central character with which people can identify and create a long-lasting emotional bond:
the brand persona’.
Internal marketing strategy realises an importance for the management and employees of
an organisation to tell one another who they are in relation to the organisation, building an
identity for themselves (Christensen, 2001). Christensen (2001) details successful
examples of this identity construction stressing the importance of storytelling; in particular
he outlines stories that existing employees delivered to new recruits and the visual
translation of these stories on recruitment tools such as company websites. This notion of
storytelling for the purpose of identity creation strongly correlates to the historical
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examples that Bleyl (2007) outlines in his exploration of Transformational Learning, the
only difference being that in his examples people were building identities within society
rather than an organisation or sub-society.
For example, Juniper Networks, a global IT company used a three-part storytelling
initiative in an attempt to impart a deep understanding of company culture, uniting its
employees (Ohara & Cherniss, 2010). Firstly, sessions where employees presented to
one another were organised, secondly, the best stories were selected against a set of
criteria and filmed, and thirdly, a website was designed as a story repository tool so that
the entire company had access to the stories. In summarising this internal brand
exercise, Ohara and Cherniss (2010) proclaims that success was achieved due to the
harnessing of storytelling’s power, inspiring commitment and action among employees.

Implications
We propose that a multitude of relevancies in adopting a storytelling perspective relate to
design process, when attempting to understand the potential impacts it can have in an
organisation.
Generally, this is apparent when looking at Bruner’s (2002) list of the constituents of a
story detailed in the introduction; a story must be told with a purpose, it must state what
has occurred and when, it will demonstrate accepted human behaviours in some form
and it will deliver the perspective of the storyteller. In a design process, seeking a design
solution gives purpose to the verbal, visual and written communication between the
design team and client. As the design solution will have a user, this will ensure a
demonstration of human behaviour in this communication. Therefore, it stands to reason
that storytelling will occur during a design process.
More specifically, with regards to visualisation in design process, is the notion of
embedded story (Cross, 2006; Schön & Wiggins, 1992). With the acknowledgement that
design artefacts encompass stories, whether these are describing the way in which
designs are constructed, how designs work or as Schön and Wiggins (1992) suggest that
the reflective dialogue a design team has, it is undeniable that the interpretation of these
stories will affect the development and impact of the design. However, even though the
exploration of embedded stories may be exhausted regarding certain design artefacts,
with evidence of the growing frequency of design solutions in the form of new media
presentations, it stands to reason that there will be unexplored embedded stories within
them.
Secondly, in terms of communication in the design process, importance has been placed
on examining the verbal storytelling that occurs between designer and client (Lawson,
2006). Yet, as suggested earlier, there seems to be no shared understanding regarding
this examination. This would indicate that further investigation is needed with regards to
this form of storytelling within collaborative design process.
Finally, in relation to both written and verbal communication, certain methodologies
adopted during a design process closely relate to storytelling, as demonstrated by
Madsen and Nielsen (2010), when relating persona-scenario building to Narrative Theory.
However, when testing this hypothesis, Madsen and Nielsen (2010) conclude that further
research is required, suggesting there is a lack of understanding in the application of this
method.
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Conclusion
In conclusion of the implications discussed regarding the relation of design process to
storytelling, it can be seen that a deeper level of understanding is obtainable.
With regard to the notion of embedded story; as technology, and societies relationship
with new technologies, is in continual development, so too will options for the
presentation of a design solution, whether this be a better working prototype, digital story
and so on. Therefore, understanding the way new artefacts embed story should also be
in continual development.
Concerning the specific employment of approaches with regard to storytelling, there
appears to be several opportunities in the relationship between design process and
organisational strategy.
Firstly in relation to leadership and management strategy, in achieving organisational
changes a plethora of approaches are available, however there exists a mutual
understanding in the preference of visual storytelling (Denning, 2007a; Saunders &
Stewart, 1990). As organisations adopt these strategies, the knowledge encompassed by
design process theorists could provide more robust storytelling exercises, particularly
those who focus on visualisation, specifically the embedded stories within visual artefacts
produced during design process (Cross, 2006). Certain challenges that face
organisations during periods of transition are likely to favour a synthesising approach akin
to the design discipline, as future world scenarios cannot be predicted with certainty
(Cross, 2006).
Storytelling methodologies using central characters, in particular persona-scenario, exist
to some extent in both design process and organisational strategy literatures dealing with
communication and marketing and branding strategy respectively (Denning, 2007a;
Madsen & Nielsen, 2010). With a united desire to conjure emotional resonance with
audiences, a mutual gain could be achieved through comparing and developing
strategies surrounding this approach. Building on Madsen and Nielsen’s(2010)
development of an adaptive Narrative Theory for persona-scenario creation could present
an interesting opportunity here.
As well as these specific opportunities, the potential for more general benefits can be
observed when documenting the mutual impacts desired when using storytelling in
approaching design process and organisational strategy. The following paragraphs will
summarise these mutual desired impacts as discussed throughout the content of this
paper.
Firstly, predominantly noted in the context building literature on Transformational
Learning and Film Theory is a humanitarian focus; storytelling delivered to benefit
cultures of people (Bleyl, 2007; Tufts, 1990; Turner, 2008). Similar focuses exist in design
process and organisational strategy literature. For example, Lawson’s (2006) claim of
achieving a cemented design team through verbal storytelling in communication and
Christensen’s (2001) proposition of storytelling to aid identity construction within internal
branding and marketing strategy. Therefore, it would seem that a common desired impact
is to encourage a sense of community.
Secondly, there is a focus on storytelling’s capability of helping people to construct
meaning across organisational theory, design process literature and storytelling in
society. As demonstrated when discussing visualisation in the design process, Cross
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(2006) suggests that sketches hold a personal dialogue with designers, used to interpret
sets of criteria for problem solving. Similarly, DeLarge (2004) suggests that design
artefacts stimulate debates between individual interpretations, helping to resolve a design
problem. Here, the end goal is a shared understanding, but differences in interpretation
are seen as a necessary part of the journey. As discussed previously, this is paralleled in
Christensen’s (2001) discussion of brand strategy where he relates storytelling to the
construction of personal identity, or personal meaning, within the organisation. Within the
broader context of storytelling in society, Easthope (1993), Lapsley and Westlake (1988)
and Stam (2002) all proclaim that film theory, of which theorises a universal format for
storytelling, is primarily concerned with how individuals interpret a reality presented to
them.
Finally, a powerful desired impact linking organisational theory and design process
literature to storytelling in society is transformation or the ability that storytelling has in
achieving or aiding change. Denning (2007a) is an advocate of this attribute when it
comes to theorising leadership strategy for affecting cultural change within organisations,
however he proclaims that it can only aid, not elicit a change. Ohara and Cherniss (2010)
believe a storytelling approach fostered a cultural shift, crucial to a specific organisation’s
survival. DeLarge (2004) documents a similar instance where design process was used
in achieving cultural shifts through narrative, improving a service design consultancy’s
operations. When contextualising these observations against the backdrop of Bleyl’s
(2007) historical accounts of how society is changed through storytelling, it is paramount
that storytelling’s power to affect change is a well-respected notion that all fields
discussing storytelling in relation to impact acknowledge.
During collaborative design processes between designers and organisations, a design
story will incontrovertibly have the potential to impact that organisation; therefore it is
important to foster a deep understanding of how a story does this in order to achieve
better practice. Achieving a sense of community, aiding in the construction of meaning
and aiding change or transition within organisations are all impacts that developing the
understanding of storytelling approaches in design can benefit organisations the most, as
it is in these spaces where mutual desires are highlighted in design process literature and
organisational strategy. Therefore, a close examination of collaborations between
designers and organisations from the perspective of storytelling will help to build this
understanding.
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Abstract
Sustainable design encourages manufacturers to consider social and environmental
impacts whilst generating economic benefits (Macdonough & Braungart, 2002). Bhamra &
Lofthouse (2007) state that sustainable design can provide business opportunities to
organisations though cost reduction and increased marketability. Promoting sustainable
design activity has the potential to stimulate the Thai economy by responding to a global
trend in sustainability. Despite this, few manufacturers have the capacity to integrate
sustainability into their products due to inadequate sustainable design knowledge. Various
learning strategies and materials have been developed internationally, however, they
cannot be productively incorporated into Thai design education for reasons discussed in
this paper. This paper presents the partial findings from PhD research that proposes to
develop a more appropriate approach for learning and teaching sustainable design in
Thailand. It provides overview of education for sustainability, then outlines the current
status of sustainable design in Thailand by dividing into three sectors: government,
business, and education. The study commenced with a review of relevant literature and
secondary data, which indicated a limited amount of material for the Thai context. Primary
data collection was undertaken to address this shortfall through semi-structured interviews
with experts participated in sustainable design activities. The findings indicated that
Thailand has increased its focus on sustainability over recent years; a range of sustainable
design initiatives has been carried out. However, the implementation of sustainable design
in Thailand is not widespread because of three main obstacles. Firstly, imbalance between
the three pillars of sustainability — most sustainable design activities have given priority to
economic issues. Secondly, a lack of solid linkage among the initiatives — most of them
have run individually and have not resulted in significant impacts. Thirdly, Thailand is
lacking in sustainable design knowledge — most participants involved in these initiatives
lack an understanding of this concept.
Keywords: sustainable design, eco-design, industrial design
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1. Introduction
Natural resources in the biosphere sustain humankind by enabling survival and the
development of communities, but future generations may lack important supplies that
were consumed by previous generations (Brundtland, 1987). Growing awareness of the
environmental and social impacts of business activities resulted in the concept of
‘sustainable development’, (Sherwin, 2006), which can be defined as “development that
meets the needs of the present without compromising the ability of future generations to
meet their own needs” (Brundtland, 1987).
Sustainable development, or sustainability, is comprised of economic, environmental, and
social concerns (Elkington, 1998; Yencken & Porter, 2001), known as the “three pillars” or
‘Triple bottom line’ (TBL) (Elkington, 1998) MacDonough & Braungart (2002) suggest that
in order to shift industry towards sustainability, manufacturers must consider
environmental and social aspects while generating economic benefit. Sustainable design
is a subset of sustainable development. Whereas Sustainable Design considers all three
pillars, Eco-design, which “aims to integrate environmental consideration into product
design and environment” (Charter & Tischner, 2001: p121), predominately considers
environmental concerns. Integrating concepts related sustainability into the Thai
manufacturing industry has the potential to stimulate the national economy of Thailand by
responding to a global demand for sustainable products. However, to date, the Thai
manufacturing industry has yet to successfully implement sustainable design owing to a
lack of insight and knowledge of its principles. Education is a necessary component to
improve sustainability literacy of designers (UNESCO, 2005; Ramirez, 2007); various
teaching solutions have been developed and implemented. However, they cannot be
effectively applied in Thailand as they are not context-specific. Indeed, a “one-size-fits-all”
approach to education for sustainability has been proved to be ineffective (UNESCO,
2011). This situation has motivated the first author to undertake a PhD that aims to
propose an appropriate learning and teaching framework for undergraduate product
design students in Thailand. This paper unveils partial findings from the PhD research
regarding the current status of sustainable design in Thailand by focusing on product
development issues. It starts with the concise overview of Education for Sustainable
Development (EDS) and then discusses the findings of primary research by dividing into
three sectors: government, business, and education sectors. Being central in the
discussion, two terms of small companies in Thailand are defined: SMEs in Thailand has
been defined as companies that have fixed assets of less than 200 million THB (≈ 6,34
million USD) and 200 employees (Punyasavatsut, 2010); SMCEs are groups of local
communities that carry out business activities using regional resources (Untachai, 2008).

2. Method
The investigation attempted to shed light on three research questions: (01) What has
influenced Thailand to promote and implement sustainable design? (02) What
sustainable design activities have been carried out in Thailand? (03) What barriers could
hinder the implementation of sustainable design in Thailand?
The research commenced with a review of relevant literature and secondary data, which
indicated a limited amount of literature exploring Sustainable Design in the Thai context.
Consequently, primary data collection was undertaken to address this shortfall. Interviews
were employed to gather additional data from four groups of experts involved in teaching,
practicing or promoting sustainable design in Thailand. The subjects were four lecturers
in sustainable design from leading design institutes; four SME owners who have
implemented sustainable design into their product development process; two
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representatives from governmental agencies who contribute to the development of
sustainable products; and a manager of a non-governmental organisation that has
organised sustainable design competition. Semi-structured interviews were chosen as
they enable researchers to investigate a participant’s experience and knowledge
(Bryman, 2008), to focus on specific questions and to modify questions while conducting
the survey. The interviews were recorded and transcribed in full and the transcripts were
analysed using coding and clustering. This analysis method was employed because it
enabled the author to organise overwhelming data and elicit all transcription in a
meaningful way (Miles & Huberman, 1994).

3. Education for sustainable development
Adverse consequences of unsustainable consumption patterns have led mankind to
confront with ecological and social crises. Papanek (1972) points to design practitioners
as being most implicated in these problems because they are actively involved in
promoting wasteful products and unsustainable lifestyles. Nevertheless, product
designers have enormous potential to influence sustainability as they play a crucial role in
selection of production processes and materials (Mackenzie, 1991; Bhamra & Lofthouse,
2007). Industrial Design Society of America (IDSA) (as cited in Ramirez, 2007) presents
that all designers have a duty to comprehend and reduce the negative impacts of their
profession. Design Education is an imperative element that enables designers of
tomorrow to understand and effectively contribute to sustainable development (Ramirez,
2007). According to the findings from the literature review, NGOs and higher institutes
have carried out a great number of initiatives which aim to help design students and
practitioners to develop sustainability literacy. For example, Information/Inspiration is a
web-based information that provides principles of sustainable design and various case
studies. It was developed based on the learning culture of designers such as creative
presentation, brief description and maximum use of graphics (Lofthouse, 2006).
Moreover, the IDSA, one of the largest profession associations of product design,
introduced an eco-design curriculum entitled “OKALA” that was structured to be
compatible with existing industrial design classes (White, Belletire & St Pierre, 2004). The
United Nations also contributes to knowledge development through the Decade of
Education for Sustainable Development (DESD) which runs from 2005 to 2014. It’s
objectives are to facilitate networking for Education for Sustainable Development (ESD),
enhancing the quality of learning and teaching in sustainability, enabling the member
states to make progress toward sustainable development, and providing opportunities to
incorporate ESD into the education system (UNESCO, 2005). Although numerous
learning materials and frameworks have been developed, they are not appropriate for
Thai students. This is because most of them have been created by western developers
and rely on European experiences, thus the information they contain does not relate to
the context of economically developing nations such as Thailand (Crul & Diehl, 2006). In
addition, each country has different sustainability priorities and particular needs
(UNESCO, 2007). In order to fulfill the requirements to develop a learning approach for
Thailand, the author investigated the current status of sustainable design in Thailand.
This is discussed in the sections below.

4. Government
th

According to the 8 National Economic and Social Development Plan (1997-2001), the
Thai economy experienced significant growth in the last three decades; the capita income
was increased from 2100 THB (≈ 66.55 USD) in 1961 to 68000 THB (≈2154.96 USD) in
1994. Although Thailand has achieved economic growth, it has faced social and
environmental problems caused by unsustainable development (OPM, 1997). Urban and
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rural income inequity has contributed to increased migration to urban areas resulting in
negative societal impacts such as overcrowding, unemployment, and crime (Prayukvong,
2005). Natural wealth has been over consumed; more than 790000 acres of forest was
lost between 1992 and 1993. This deforestation has contributed to soil erosion and
deterioration of water quality (OPM, 1997). In addition, the collapse of Thai currency in
1997 led to a financial crisis. The official unemployment rate increased from 1.4% in 1997
to 5.1% in 1999 (Lane, et al. 1999). Reviving SMEs and SMCEs is one of the most
appropriate ways to stimulate the national economy (Punyasavatsut, 2010). These
circumstances drove the government to focus on sustainable development, particularly
within SMEs and SMCEs. A number of governmental agencies have been established to
provide support including funding, marketing, product development for SMEs and
SMCEs. Government support in sustainable design can be categorised into two
approaches: local product development (see 4.1) and eco-product development (see 4.2)

4.1 Local Product Development
The findings of the interviews showed that Thailand has implemented some initiatives to
create well-being and contribute to rural development in order to reduce inequity of
income and facilitate local entrepreneurship. In 2001, the Thai government adapted a
Japanese policy entitled, ‘One-Village-One-Product’ (OVOP), a successful model of a
regional programme to promote rural development. The OVOP allowed rural communities
in Japan to gain opportunities for economic growth by developing and enhancing local
businesses. Each village was encouraged to create a regionally distinctive product using
local resources that complies with the requirements of the international market (Natsuda,
Igusa, Cheamuangphan, Shingkharat & Thoburn, 2011). This programme has
successfully stimulated economic development in rural areas and resolved social
problems such as overcrowding in cities, low standards of living in rural areas, and
environmental issues (Igusa, 2006).
Local government structure in Thailand can be divided into 4 levels, which are 76
provinces, 876 districts, 7255 sub-district (Tambon in Thai), and 79830 villages. The
OVOP programme, renamed ‘One-Tambon-One-Product’ (OTOP), was first applied at the
sub-district levels of Thailand in 2001. It was initially introduced to SMCEs but later
included SMEs. The OTOP policy was adapted from the original scheme which operated
on a local level (Bottom up) in the Thai context, as the central government plays a major
role in running the programme (Top down) and provides various support. As shown in
Table 1, the focus of the OTOP programme has been modified every year since its
inception (Natsuda, et al. 2011).
Table 1 OTOP focus activities from 2001-2010 (Natsuda, et al. 2011)

Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Activities

Ministerial Integration
Search for OTOP Products
OTOP Product Champion
Standard Champion
Marketing OTOP
Search for Excellent OTOP and OTOP Village Champion (OPC)
Knowledge-Based OTOP
Entrepreneur Promotion
OTOP Tourism Village
Sustainability of OTOP

As seen in Table 1, although OTOP aims to contribute to rural development in term of
both economic support and human resources, most of the OTOP directions have
predominately focused on economic issues. For example, the OTOP Product Champion
(OPC) scheme has been introduced in order to enhance the export capability of the
OTOP participants (Natsuda, et al. 2011). The scheme aims to help the rural producers to
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create brand awareness of the local products by advertising them through use of the
OTOP logo. OTOP producers are invited to submit their distinctive products which are
then graded and awarded stars-certificates based on four criteria: the product is
exportable and has a brand quality, production can be sustainable and with consistent
quality, the product can provide customer satisfaction, and the product has an impressive
background story (Kurokawa, Tembo & Velde, 2010). Four and five star certificates are
granted to OTOP products which are of high quality and have export potential (Kurokawa,
et al. 2010). Producers achieving three stars and above are eligible to access
government funding and trade their products in the OTOP Expo, an annual trade fair in
Bangkok. In addition, the local government provides some financial support to rural
entrepreneurs.

4.2 Eco-product Development
Since 1990, environmental impacts have increasingly been considered in Thailand’s
manufacturing industry and Thailand has started to build the infrastructure needed to
support Thai SMEs in complying with the requirements of the international market that
relate to environmental issues (Lindahl, 2007). Mungcharoen, Yuvaniyama, Chomkumsri
& Varabuntoonvit (2006) present an overview of the eco-design movement in Thailand,
Table 2.
Table 2: Eco-design concepts in Thailand (adapted from Mungcharoen, et al. 2006)

Year
1990
1996
1997
1999
2001

Organisations
FTI/DIW/TEI

20022007
2005
2006

MTEC

Descriptions
Cleaner Technology in Thai industry
Cleaner Technology Concept to Education
Promote LCA concept
Introduce Eco-design concept
Establish Thai LCA network / Teaching LCA at AIT,
LCA and Eco-design at KU
Knowledge Transfer from Japan and Promote Eco-design Concept

MTEC

LCA/Eco-design in EE Sectors
Thai Green Design Network (TGDN)

KU/AIT

As seen in Table 2, Eco-design was initially introduced in the Thai manufacturing industry
in 1999 by government and non-government organisations (Mungcharoen, Phanichavalit,
Yuvaniyama & Chomkhamsri, 2007). The findings of interviews argued that Eco-design
has been given greater consideration because it enables the export industry to comply
with requirements of the international market. Hence, government agencies were
specifically established to support Thai manufacturer’s development of eco-products. The
National Metal and Materials Technology Centre’ (MTEC) is acknowledged as one of the
main organisations that are playing an important role in implementing Eco-design in
Thailand (ASEAN+, 2010). MTEC aims to support research related to material
development and provide a significant contribution to industry by providing knowledge.
The agency has set up an environmental research unit comprised of the following five
departments: Life Cycle Assessment Lab, Excellent Centre for Eco-Products (XCEP),
Environmental Management Lab, Material for Hazardous Substance Free Product lab,
and Material for Environmental Lab. These departments have cooperated with others
organisations including universities and non-government agencies to launch eco-design
initiatives. These initiatives will now be discussed.
Human resource development activities, including workshops and seminars have been
carried out to introduce Eco-design principles to industry (Mungcharoen, et al. 2007).
Since 2008, XCEP has organised an annual competition that allows all Thai residents,
including students, SMEs and designers, to participate. Selected candidates are invited to
attend an eco-design camp which provides instruction on the basic principles of ecodesign and enables the participant to develop their own products. Moreover, it has
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contributed to the launch of a set of e-learning courses that offer eco-design knowledge
through the www.learn.in.th website. MTEC also conducts research to facilitate ecoproduct development. For example, it has developed software called ‘Thai GHGs+
Software’ that enables manufacturers to estimate amounts of greenhouse gases resulting
from production processes (MTEC, 2011). A consultancy service is also provided to help
manufacturers to implement Eco-design. Thirdly, MTEC have established a series of ecodesign networks. Lindahl (2007) believes that online networks are appropriate resources
for Eco-design because they allow Thai SMEs to access information on product
development. Thai Green Design Network (TGDN) was officially introduced in 2006; it
proposes to transfer knowledge and technology on eco-products and create online
network to promote the concept. MTEC also provided funding to establish the ThaiRoHS
website which assists electrical and electronic manufacturers in complying with
international standards by providing information (ThaiRoHS, 2012). The findings from the
interviews indicated that end-users in Thailand lack understanding of Eco-design and
MTEC is attempting to overcome this barrier by helping green manufacturers to increase
sales through educating Thai consumers. For example, the Eco-product directory was
initially published as a printed catalogue that displays product images and descriptions. In
2011, the directory had over 1000 eco-products and was made available as an online
catalogue.

5. Business
The findings of the interviews indicated that business benefits influence product
producers in Thailand to integrate sustainable design into their production processes.
This section provides an overview of sustainable design in the Thai manufacturing
industry through two distinct approaches: Local product development (see 5.1) and Ecoproduct development (see 5.2).

5.1 Local product development
According to Ministry of Interior statistics (as cited in Natsuda, et al. 2011) SMCEs
represent the highest proportion (66.8%) of the participants in the OTOP programme. The
number of registered products increased sharply from 20970 to 85183 items between
2003 and 2010 (Chandoevwit, 2003; Natsuda, et al. 2011). These products are
categorised into 5 groups: decorative items, herbal products, foods, textiles, and
beverages. The majority of the registered products are decorative items as shown in
Figure 1.

Figure 1: Types of OTOP products (Natsuda, et al. 2011)
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The findings of the literature indicated that OTOP had successfully satisfied the rural
development by enabling rural residents to obtain higher income (Kurokawa, et al. 2010).
Sales of OTOP products gradually rose from 245 million THB (≈ 7.77 million USD) to
77705 million THB (≈ 2466.825 million USD) between 2002 and 2008 (Natsuda, et al.
2011). Although the scheme has prosperously stimulated economic growth in rural areas,
most OTOP products do not meet the standard expected within the international markets.
Export sales accounted for only 14% of total sales in 2008 (Natsuda, et al. 2011). In term
of the star rate system, only 5.7% and 26.3% of the products in OPC 2006 have been
awarded 5-stars and 4-stars respectively, and it is only these products which can be
considered as having outstanding quality and export potential (OSMEP, 2008). Based on
the empirical data collection, most OTOP producers do not meet the requirements of the
international market because the producers have little interest in product development
and lack design capability. Boonla-or & Chuenrudeemol (2010) investigated a community
enterprise in Chainat province and found that the producer typically developed new
products by changing the appearance e.g. size, colour, and pattern. Natsuda, et al.
(2011) investigated 32 OTOP producers in Cheang-mai and discovered that most
respondents require marketing support rather than training to enhance their products.
The findings from the interviews underlined that fact that most Thai producers prefer to
copy existing products rather than develop new products. Many small companies avoid
business risks by production of counterfeit products (Masera, 1999). A study by UNEP
and Delft University found that “in most developing economies, copying (or imitating) is
the prevalent method to develop new products” (Crul & Diehl, 2006: p73). Moreover, the
findings of interviews found that some communities have increased production capacity
to generate higher revenue by using modern technology and chemical substances that
cause environmental problems.

5.2 Eco-product development
The composite findings of the literature review and preliminary data collection strongly
indicated that Thai SMEs have started to integrate Eco-design principles into their
product development processes due to business opportunities arising from export,
advertising, and reduction of production costs (Klinpikul & Srichandr, 2010). However, the
findings of interviews showed that most Thai SMEs lack knowledge and skills in Ecodesign and, as a result, their practices contribute negative environmental impacts. For
example, some manufacturers produce Eco-products using recyclable materials, but they
are not aware that some recycling processes require significant amounts of energy and
toxic chemicals.
The findings of the primary data collection indicated that most manufacturers have little or
no understanding of the product life cycle and always try to push responsibility for
environment on to other parties. The SMEs interviewed as part of this study successfully
create Eco-products because they do not only focus on economic aspects but also wish
to reduce environmental impacts and have a clear understanding of the product life cycle.
Most of them have gained eco-design information from international sources such as
business partners, international journal papers, and training courses. This is supported by
the findings of Lindahl (2007) whose investigation of the electrical and electronic industry
in Thailand found that most SMEs obtain knowledge of Eco-design from overseas
training. In addition, customer demands potentially influence companies to implement
Eco-design principles in the production processes (Lindahl, 2007). However, most Thai
consumers are lacking in eco-design knowledge and encourage manufacturers to
produce products that are not environmentally friendly by purchasing these products.
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6. Education
As mention before, education is an indispensable element that contributes to sustainable
development by educating the designers of tomorrow (Ramirez, 2007). The findings of
interviews found that Thai design education has increased its focus on sustainability over
recent years (2009-2011). A range of sustainable design initiatives have been carried out
in order to contribute to learning and teaching in sustainable design. Thai design
institutes offer more sustainable design knowledge because they agree that designers
are responsible for the reduction of ecological and social problems. The following section
presents an overview of current sustainable design modules available on undergraduate
product design courses in Thailand.
This study explored the status of current modules through interviews with four lecturers
from leading institutes in Bangkok and Khon-kaen. The findings indicated that learning
and teaching activities of sustainable design can be divided into two types. Firstly,
lecture-based learning is mainly utilised to teach sustainable design principles and
motivate students to implement sustainable design principles into their product ideas. In
order to achieve the learning outcomes, various teaching strategies have been employed
because the topic is relatively complicated and contains extensive jargon. For example,
visual aids that include Power point presentations, motion graphics, and video clips are
frequently used to clarify complex theories and maintain students’ interest. Moreover, the
findings also indicated that students prefer to acquire knowledge through design case
studies. Secondly, the findings indicated that sustainable design projects aim to provide
empirical experience and enable students to gain a complete understanding of
sustainability. In addition, NGOs and government agencies provide students opportunities
to practice sustainable design by launching design competitions. The findings from the
literature review and the interviews indicated that current modules allow students to gain
an understanding of the basic principles of sustainable design. However, the modules are
available in a limited number of design institutes due to a lack of lecturers with
qualifications and experience in sustainable design. Moreover, as sustainable design
teaching initially began in the field of engineering; the most relevant resources in Thailand
were developed from an engineering perspective that limits designers’ ability to access
information contained in these resources. Although some designers’ resources are
available online, they have been created based on a western perspective, which may not
be suitable to developing countries that have different conditions (Crul & Diehl, 2006).

7. Conclusion
The finding from this study indicated that Thailand has put in place policies and
programmes to promote sustainable development in order to reduce social and
environmental impacts but it has not been able to successfully implement these in
practice. This section identifies obstacles that may have prevented the implementation of
sustainable design in Thailand.
Firstly, most relevant initiatives focus predominately on addressing economic issues and
given little consideration to social and environmental aspects. The OTOP programme, for
example, aims to contribute to rural development by enabling rural residents to have
higher incomes; develop their skills and build self-reliance. However, although the OTOP
programme has achieved an increase in rural income, it cannot satisfy other expected
outcomes because most initiatives have been focused on generating incomes. Moreover,
the government has endeavored to reduce environmental problems by promoting Ecodesign and although some manufactures have participated in Eco-design training, most
manufacturers have implemented Eco-design to acquire business benefits and only
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carried out activities that enable them to comply with the requirements of the international
market and reduce costs. They do not consider the whole product life cycle and, as such,
continue to create negative environmental impacts.
Secondly, several sustainable design activities have been implemented but they have not
had a great impact due to a lack of solid linkage between all three pillars – Economic,
Social and Environmental. Thai Eco-products producers focus solely on environmental
aspects and pay little concern to social dimension. This situation also appears in the
OTOP initiatives that give small consideration to environmental sustainability whilst
promoting social improvements. The findings strongly suggest that the national agenda
needs to be more coherent and cooperation amongst all stakeholders including:
government, business, and education sectors are required to successfully implement
sustainable design.
Lastly, the findings indicated that a lack of sustainable design knowledge has resulted in
ineffective implementation of sustainable design. The findings of this research indicated
that there is an opportunity to improve the education provision in Thailand and that this
could act as a key driver for achieving increased capability and capacity in sustainable
design. Although current modules can achieve the outcomes of learning and teaching
sustainable design, they are only available in a limited number of design institutes due to
a lack of design lecturers with qualifications in sustainability. Moreover, self-learning is
restricted by a lack of appropriate learning materials. Future research aims to address
these shortfalls by developing an educational tool and a framework that facilitate learning
and teaching sustainable design in Thailand.
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Abstract
Transformation, defined as the step of extracting, arranging and simplifying data into
visual form (M. Neurath, 1974), was developed in connection with ISOTYPE (International
System Of TYpographic Picture Education) and might well be the most important legacy of
Isotype to the field of graphic design. Recently transformation has attracted renewed
interest because of the book The Transformer written by Robin Kinross and Marie Neurath.
My on-going research project, summarized in this paper, identifies and depicts the essential
principles of data visualization underlying the process of transformation with reference to
Marie Neurath’s sketches on the Bilston Project. The material has been collected at the
Otto and Marie Neurath Collection housed at the University of Reading, UK. By using data
visualization as a research method to look directly into the process of transformation, the
project elaborates on previous revisions of the concept of transformation (Macdonald-Ross
& Waller, 1974; Kinross, 1979, Kinross & Marie Neurath, 2009). The inquiry method I
have used is unusual in the way the material has been organized, by “rewinding”
transformation (as explained later in the paper), using the finished charts as a starting
point and then going back to the beginning; furthermore, this inquiry presents a novel
approach to clarifying the process by designing symbols and diagrams. It will be
demonstrated that transformation offers an improved approach to data visualization. The
message in the chart is not preformed, but formed through the process of transformation;
this means that the purpose of transformation is not the styling of charts with pictograms,
but rather creating a meaningful message. The contribution of this paper is an elaborated
understanding of the process of transformation and a demonstration of the adoption of a
research-through-design method.
Keywords: data visualization, ISOTYPE, transformation, research-through-design
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1. Introduction
Historically, the transformation approach was developed as part of the practice of Isotype
(International System Of TYpographic Picture Education). Transformation, defined as the
step of extracting, arranging and simplifying data into visual form (M. Neurath, 1974),
might well be the most significant legacy of Isotype to the field of graphic design. The
transformation approach is aimed at creating ‘meaningful configurations from numerical
data’ (Kindel, Walker, Burke, Eve & Minns, 2010). An understanding of the body and
proficiency of transformation proves that Isotype charts are more than just a styling
feature, and can hopefully prevent uncommunicative data visualizations where numbers
are simply replaced by perfunctory graphical tools. Besides, graphic conventions in the
form of symbols, styling and color are locked into a particular time period, but the notion
of the transformer can be applied to many time periods and situations. Transformation
should be part of the vocabulary of graphic design today.
The concept of transformation, first developed in the 1920s, has been revived on several
occasions (MacDonal-Ross et al., 1974; Kinross, 1979, Kinross et al., 2009), for example
in the late 1970s, when it was briefly used at the Open University and the Natural History
Museum, UK for educational purposes. In their recent book, The Transformer, Robin
Kinross and Marie Neurath use the final results – the charts – to describe the concept of
transformation within Isotype. The book contains an unpublished essay from 1986 by
Marie Neurath. Other material about transformation can be found at the Otto and Marie
Neurath Isotype Collection housed at the Department of Typography & Graphic
Communication, University of Reading, UK (Kinross et al., 2009:78). Marie Neurath’s
transformation sketches provide an opportunity to enrich the designer’s process, although
the exact content of these sketches remains unclear.
The present paper takes the past revisions one step further by investigating sketches
created for an exhibition in 1947 containing 12 charts on housing conditions in Bilston, a
poor neighborhood in Staffordshire, England. The sketches are complemented by
information from Otto and Marie Neurath’s reports and earlier research on Isotype.
Furthermore, this research differentiates itself from earlier research on Isotype by using a
research-through-design (RtD) method that recognizes the complexity of investigating the
process of transformation. This paper provides an unprecedented overview of different
transformation principles and articulates the need for an RtD method in the present
research.

2. Theory on Transformation
Before exploring the core process and principles of transformation, I shall present Marie
Neurath and the circumstances of her work. The aim of this section is to stage the
practice of transformation and subsequently identify the core principles of transformation
through a literature review.

2.1 The transformer & Isotype
Marie Neurath was trained as a teacher specializing in mathematics and physics.
(Kinross et al., 2009:118); she also spent a term at art school (Twyman, 1975:12). Her
transformation work started in March 1925, when she was hired for the Gesellschaftsund Wirtschaftmuseum in Wien (Kinross et al., 2009:11-13), initially to do administrative
work but later to perform small visualization assignments. From that point on she was the
principal transformer until her retirement in 1972.
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Marie Neurath was in constant contact with other team members, especially Otto
Neurath, when she transformed (M. Neurath, 1974:137), and she had to adapt to a team
that included partners with specific functions and goals. The role of the transformer was
outlined as ‘a link between expert and artist’ (M. Neurath 1960:115), and in that context,
‘the trustee of the public’ (M. Neurath 1974:136). The transformer had to remember the
rules of the Isotype language and incorporate them in the charts (M. Neurath 1974:136).
Isotype, besides being an acronym, also means always using the same type (M. Neurath,
1974:127). It was an international language and an education tool for making selective
statements (M. Neurath, 1974: 145-46) across social and cultural borders. The graphic
language, Isotype, and the way content was approached resulted in unique visualizations
(Kinross, 1979:5), as will be exemplified later in the paper.
The charts were the product of the team effort (Kinross, 1979: xiii) including the key
figures Otto Neurath (director), Marie Neurath (transformer), Gerd Arntz (chief artist) and
others. The work was conducted in various organizations and in several countries with
different artists, technicians, transformers and experts affiliated with the project.

2.2 Transformation – principles and process
Principles of transformation are defined as rules or moves that must be followed in the
core process of transforming. These will be outlined primarily through the Neurath and
Kinross reports.
The awareness of transformation came gradually through experience (Kinross, 1979:19).
The term ‘transformer’, Transformator in German, coined by Neurath, first seems to have
appeared in print in 1931 (Kinross, 1979:142); earlier it was referred to as Pädagogue,
teacher in English.
Transformation can be seen as a visualization process that feeds and is fed through
different ideals. These ideals (a-f) are explained by the visualization in figure 1 below:

Figure 1: What feeds the transformation step and vice versa
Source: Author (2011)
3
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What will be described here is, contrary to what it may seem, not a rigid system, rather an
approach adapted to the material (Kinross et al., 2009:103-107). The culture and the
historical period of Isotype influenced Otto Neurath’s social aims (Kinross, 1979:8). His
vision (a) of giving ‘the man in the street’ access to knowledge about society, for
example, had an effect on what material and data were given by the expert (b) and
carried out for transformation. What’s more, the Isotype language principles (c) provided
consistency and a graphic system to the transformation process (Otto Neurath elaborated
on the Isotype language principles in his book International Picture Language, 1936). At
the end of the transformation process, a blueprint was handed over to the artist (M.
Neurath, 1974:136). The result, an Isotype chart (d), affected ‘the man in the street’ (e),
and his response and understanding resulted in improvement and development of the
whole process (f) – a kind of reinforcing apparatus centering on ‘the making of charts’ (M.
Neurath, 1950:23).
Transformation is also a process of simplification (M. Neurath, 1955:34), consisting of two
levels of decision-making concerning 1) raw material and 2) picture form, exemplified in
this statement:
From the data which are given in words and figures a way has to be found to extract the
essential facts and put them into picture form. It is the responsibility of the “transformer”
to understand the data, to get all necessary information from the expert, to decide what is
worth transmitting to the public, how to make it understandable, how to link it with general
knowledge or with information already given in other charts. In this sense, the transformer
is the trustee of the public. He has to remember the rules and to keep them, adding new
variations where advisable, at the same time avoiding unnecessary deviations which would
only confuse. He has to produce a rough of the chart in which many details have been
decided: title; arrangement, type, number and colour of symbols; caption, etc. It is a
blueprint from which the artist works. (Marie Neurath 1974:136)
1) Extraction of essential facts is about understanding the raw material, obtaining
information and making selections; 2) Putting facts into picture form, on the other hand,
concerns making things understandable, providing a knowledge connection, and making
decisions about details (title, arrangement, type, etc.). A similar differentiation can be
seen in Kinross’ argument where he differentiates between the raw material and, on the
detail level, how it is treated: “The transformer takes on the task, on behalf of those who
use his products, of deciding what is important in the raw material. The detailed decisions
concerning the treatment of the material – what scale to choose, how to round figures off,
the arrangement of elements, colors to be used, and so on – will be governed by the
larger considerations of broad purpose” (Kinross, 1979:144). Figure 2, a combination of
M. Neurath & Kinross’ statements, gives an overview of two levels in the process of
transformation:

Figure 2: Two levels of decision-making in the process of transformation
Source: Author (2011), M. Neurath (1955, 1960, 1974), Kinross, 1979
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According to Kinross, one of the key features of transformation is selection (1979:144). It
is necessary to select, because a simplified picture is easier to understand and remember
(O. Neurath, 1936). Simplification is a delicate process, as a rash simplification can distort
and falsify (M. Neurath, 1932, p. 315).

2.3 Research on transformation & Isotype
In the late 1970s, the concept of transformation was applied for example at the Open
University and the Natural History Museum, UK for educational purposes, but since then
it has only been used for short periods of time. Transformation was used as an approach
to improving the quality of the Open University’s main teaching medium: correspondence
texts (Macdonald-Ross et al., 1974). Macdonald-Ross et Waller believed that “…design
can be more than external decoration, it can help the way the message itself is
constructed.”
Recently, the volume of research on Isotype has increased, e.g. Lupton (1986),
Hartmann & Bauer (2006), Mertens (2007), Vossoughian (2008), Jansen (2009), Kinross
et al. (2009), and Eve & Burke (2010). In addition, Kindel, E., Walker, S., Burke, C., Eve,
M., Minns, E. and Perks, S. were part of the “Isotype Revisited” project (2007-2011). This
comprehensive research project, based at the University of Reading, re-evaluates the
influence and scope of Isotype in design history and graphic communication today.
According to “Isotype Revisited” the work of the transformer was fundamental to Isotype
(Kindel et al., 2010).
The Bilston project has also been studied previously. Sybilla Nikolow’s (2004) work from
a history of science perspective provides additional knowledge on how Neurath used
pictorial statistics in the Bilston case. Michelle Henning (2009) investigated Neurath’s
ideas on happiness and social planning in Britain 1945 as envisaged in the Bilston
project. The council of Bilston was developing re-housing plans and requested Otto
Neurath’s expertise (Kinross, 1979:55). An exhibition explaining the plans to the residents
of the new housing development was suggested, but unfortunately Neurath died
unexpectedly in December 1945, and his wife Marie Neurath continued the work. The
exhibition opened in November 1946, but the reconstruction plans were never
implemented.
The above-mentioned research does not show how Marie Neurath actually made the
transformations. In the following statement Marie Neurath explains how to understand the
process of transformation: “If you work out how one gets from the table to the graph and
from the graph to the Isotype chart, you will see what the visual teacher’s job has been,
what he has considered as essential and what as detail which can be sacrificed in the
process of simplification” (M. Neurath, 1955: 34). ‘We still need more knowledge about
what happens in between the table, the graph and the Isotype chart. This sets the stage
for an inquiry into the transformation material.

3. Exploring Transformation
My approach to the material has been as a visual communication designer/design
researcher, not as an archivist or a design historian. As a visual communication designer
I have experienced the process of visualizing data; however, expert advice from the
archivists and the “Isotype Revisited” researchers at Reading was crucial to conducting
the investigation.
The process of transformation has been explored in different steps (A, B, C) through
traditional research methods – literature studies, archive search, dialogues with experts,
etc. – and, in order to address the complexity of investigating the process of
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transformation, a research-through-design (RtD) method was applied. RtD is a research
approach that employs methods and processes from design practice for knowledge
generation. The approach is characteristic in its way of integrating different disciplines,
knowledge, and theories into problems ‘which cannot be easily reduced’ (Zimmerman,
Forlizzi & Stolterman, 2010:310). RtD reframes the problematic situation by focusing on
uncovering important relationships between phenomena with the purpose of defining a
preferred state (Zimmermann et al., 2010:317). RtD is research on the future
(Zimmermann et al., 2010:311), often through the building of an artifact. In this context
transformation is investigated with the aim of improving the practice of visualizing data.
Figure 3 is a drawing that depicts the different steps, A, B, C; these will be discussed in
detail in the chapters below.

Figure 3: Method overview
Source: Author (2011)

3.1 Step A: Pre-studies & material collecting
The early literature studies suggested an archive search at the Isotype Collection that
holds material suited for a thorough study of transformation. I decided to search for one
or two cases that would provide a representative picture of transformation. With the help
of archivists and “Isotype Revisited”, I looked at sketches, notes, blueprint booklets,
reports, memoires and correspondence. The relevant material, containing loose
transformation sketches and two cases that appeared to be suitable for my inquiry, were
collected systematically. Below (figure 4) are examples of material from Marie Neurath’s
many blueprint booklets and a blueprint on chart 1 made for the Bilston project.
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Figure 4: Marie Neurath’s Blueprint booklets
Source: Isotype Collection, University of Reading

3.2 Step B: Organization of the material
After selecting the pictures and placing them in folders it was obvious to me that one case
was especially suited for my purpose: the Bilston project. This project provides enough
sketches to give a sound picture of the transformation process. Furthermore, it was
created during a mature period of Isotype, when Marie Neurath had almost two decades
of transformation experience. The vast amounts of correspondence in the form of letters,
which also cover the Bilston Exhibition, have been left out for future investigation.

Figure 5: The process of organizing the Material for chart 1
Source: Author (2011), Isotype Collection, University of Reading

I organized the material in the same way you build a puzzle (figure 5, step 1). The
blueprints and the final charts became the fixation points, and they were placed vertically
in the correct exhibition order from chart 1 to 12 (see figure 6). Subsequently, the material
was organized by “rewinding” the process of transformation, i.e. using the finished charts
(colored in yellow), followed by the blueprints (colored in blue) as the starting points from
which to move back in time. The purple part of the figure are sketches and the green part
is material e.g. data sheets and reports. The process of dialoging with the material based
7
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on design experience, logic and knowledge on Isotype (figure 5, step 2 and 3) resulted in
the mapping (figure 6), an overview of the material of the transformation process of the
Bilston project.

Figure 6: The mapping so far
Source: Author (2011) / Isotype Collection, University of Reading

The map became a basis for further analysis when looking for and recording
transformations from chart to chart. It showed that Marie Neurath’s work was very
detailed and contained useful approaches; however, it still did not answer the question:
How could I step into the material and get an overview of Marie Neurath’s principles in
the process of transforming?

3.3 Step C: Visualizing
As is obvious from Marie Neurath’s process of transforming, data visualization is a careful
and systematic method of understanding relationships and patterns in complex data. By
visualizing how Marie Neurath moves from one step to the next and what happens at
each step of the transformation journey (see the process in figure 7), one can move back
and forth between the details of a single action to an overview of the overall flow of
moves. It is a comprehensive way of generating knowledge by detecting patterns in what
is happening in the sketches.
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Figure 7: The process of designing symbols
Source: Author (2011)

This method uses visual codes in the form of composite symbols for each small
transformation observed from sketch to sketch. A new symbol was designed each time
the material called for it. They were identified by how data, arrangement, text, Isotypes,
color, and aesthetics change in the process of transforming. The method provides a
picture of the overall transformation process as well as the different transformation
principles that constitute each sketch. It also avoids the danger of simplifying a complex
process (Kinross et al., 2009:103) and hence contradicting the idea of transformation. As
a consequence, a visual method for understanding the complexity of Marie Neurath’s
work was developed with several information levels:


One move/change/principle is represented by one symbol designed to resemble
an observed move; the outcome is a collection of symbols portraying the practice
of transformation.



Differentiating between 6 categories identified by the symbols: data,
arrangement, text, Isotypes, color, and aesthetics. Each category was printed out
on a transparency to facilitate the analysis, and creating focus and relationships
between categories.



A set of content and principles in one sketch became a combined symbol that
could directly be compared with other sketches.



The overall transformation landscape for the Bilston case in which similarities and
dissimilarities could be shown.

Additionally this visualization process repositioned some sketches and improved the
mapping of the material (figure 6).

3.4 Step D: Knowledge output
The present research method provides new insight and extends the current design
knowledge on the process of transformation. The knowledge output, in the form of
descriptive diagrams and visualizations, sheds new light on the complexity of what
9
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actually happened in Marie Neurath’s sketches and proposes a set of principles and their
mutual relationship. These principles inform the designer of indispensable stages in the
process of transforming data into pictures. For instance, as Marie Neurath is transforming
the symbol configuration by rotating, the title is simplified and the visual message in the
chart surfaces.
The research method also provides new perspectives in RtD, as mentioned above (3.13.3) by using methods and processes from data visualization for understanding and
explaining complex situations. The method can be used for further analysis of this and
other cases. Another example would give new or different symbols, a new landscape of
the process.

4. A Picture of Transformation
Transformation is explained by going from the general to the detailed picture.

4.1 The process and principles of transformation
Figure 8 is an overview of the process of transformation. Each square on the grid
symbolizes a sketch with its respective symbols (one symbol represents content or a
principle).

Figure 8: Square grid | transformation landscape
Source: Author (2011)
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None of the numerous analyzed sketches have the same combination of symbols,
indicating that Marie Neurath uses the same principles again and again but differently or
in different combinations. Figure 8 is easier to understand when it is split up into the 6
categories (figure 9):

Figure 9: Categories
Source: Author (2011)

Data
The data category describes the step before the actual visualization and what happens in
the gathered material, e.g. the data sheets. The data symbols: material, raw data, data
selection, calculation, adding data, needing data, removing data can be seen in figure 10.

Figure 10: Data symbols
Source: Author (2011)
11
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The material and the raw data establish the subject matter for the transformation process
through a selection procedure. From the sketches it is difficult to see how a selection is
made. Often Marie Neurath adds her calculations on the data sheets (figure 11), and in
that context a selection must have been in the making. In other situations she makes her
own data sheets or calculates directly on the sketches; in both contexts a selection
symbol has been placed. After a selection has been made the last three symbols, adding
data, needing data and removing data have proved to be secondary.

Figure 11: Calculation on raw data | Calculation sheet
Source: Isotype Collection, University of Reading

Arrangement
The visual arrangement in the charts becomes increasingly detailed through the process.
Marie Neurath starts by gaining an overview, then continuously counts and rotates units
to find the right configuration and often ends with small, detailed rotations. The
arrangement symbols are: Counting/choosing units, configuration overview,
separation/grouping, rotation, small adjustments, change of perspective, idea and
simplification.

Figure 12: Arrangement symbols
Source: Author (2011)

The process of counting/choosing the units, exemplified in figure 12, was often done to
gain an overview or to choose the logical unit.
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Figure 13: Examples of counting and choosing units
Source: Isotype Collection, University of Reading

In this data, amounts and relationships become visually clear – it is the first step in the
visualization process. This step is related to the configuration overview where Marie
Neurath starts to get a general idea of the configuration through the chosen units.

Figure 14: Counting/choosing units versus configuration overview
Source: Isotype Collection, University of Reading

The configuration was then reconsidered by rotating it again and again (figure 15):

Figure 15: How rotation enforces the message
Source: Author (2011) / Isotype Collection, University of Reading

In chart 1, rotating the symbols enforces the message: the houses in good condition (in
red) are put at the bottom; the families with no home of their own (blue symbol) are put on
the top and thus become more noticeable. Generally the configuration of the chart
became clearer – a process of simplification.

13
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Text
The written content of the charts included: title, title changed, caption, caption changed
and type size.

Figure 16: Text symbols
Source: Author (2011)

As the configuration of the chart evolves, the title becomes increasingly clear (figure 17);
the written content is changed several times while she is working with the material.

Figure 17: Title changes of chart 1
Source: Isotype Collection, University of Reading

The new title Bilston – the Houses is now guiding us to find the answer in the picture, and
we can make our own conclusions. The sketches rarely include type size indications for
printing.

Color
The color configuration seldom changes after the blueprint has been handed over to the
artist. Choosing color was therefore part of the transformation process and often used to
emphasize the content of the pictograms, as can be seen in figure 15.

Figure 18: Color symbol
Source: Author (2011)

Isotypes
Isotypes are elements of the Isotype language and therefore always added. They are
normally added as the title, when the configuration begins to take shape.

Figure 19: Isotype symbols
Source: Author (2011)

The map only occurs twice – in chart 1 and 7 – but there are several Führungsbilder
(guide pictures without a unit) in the charts e.g. the suns in figure 20.

1478

14

Conference Proceedings

Visualizing Transformation

Figure 20: Führungsbilder & simplification chart 8
Source: Isotype Collection, University of Reading

Simplification often appears after the blueprint has been handed over to the artist, who
then simplifies the position of the Isotypes in the chart, as is evident in figure 20 when the
blueprint and the final chart are compared.

Graphical aesthetics
Marie Neurath does not concentrate on the styling in her sketches; the blueprint is
obviously the most detailed. Simplification, general aesthetical change, and detail
aesthetics (figure 21) were natural parts of the artwork finishing, but were not very
important in the actual process of transformation.

Figure 21: Graphical aesthetics symbols
Source: Author (2011)

Figure 22: Artwork finishing chart 11
Source: Isotype Collection, University of Reading

4.3 When the sketches meet the transformation theory
Through data visualization as a method for investigation Marie Neurath’s sketches have
shown that the process of transformation is complex but consistent in its essential
principles. None of the numerous sketches had the same combination of symbols, which
indicates, as Kinross implies, that this is not an automatic process, but that each
transformation is adjusted according to the task (Kinross et al, 2009).
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In theory we have seen that transformation seems to have two levels of decision-making:
the general and the detailed. The general level – how the information was perceived, how
Marie Neurath selected it etc. – was not always obvious from the material; sometimes
calculations were an indication for a selection. Neurath claimed that “For the selection, a
clear sense of the needs of education is important, …” (O. Neurath, 1936:27-28), which
means that the user and the education of the user was fundamental for making the
selection. Furthermore it is a delicate process that requires not only making a selection,
but also making the best selection (M. Neurath, 1932:315). On the detailed level, we saw
how the message in the chart is not preformed, but becomes clear through the process of
transformation. This could be seen in the way all the small rotations and moves helped
the right argument to emerge, hence the number of times Marie Neurath changed the
title. Thus arranging seems to be a central step in creating a meaningful message.
The creation of a meaningful message leads to Macdonald-Ross et al.’s (1974) argument
that design helps the way the message itself is constructed. We have seen in the
sketches how transformation produces much more than external decoration. This means
that numbers in Isotype charts are not simply replaced by pictograms as claimed by
Vernon (1964) cited by Macdonald-Ross et al. (1974). The sketches reveal that Marie
Neurath adds symbols later in the process; furthermore the styling is added after the
blueprint has been handed over to the artist. In addition, Michael Twyman stresses that
Isotype was a non-decorative approach to graphic communication (Twyman, 1975:13),
and Marie Neurath said, “…to make the subject interesting; not to hide its irrelevance
behind a decorative façade” (M. Neurath, 1974:129). Transformation brought about the
visual communication in the data. It was, as Twyman claims, an outstanding innovation of
the Isotype work (Twyman, 1975:12).

4.4 Important notes
The number of sketches that Marie Neurath produced is surprising and e.g. the many
blueprint booklets (figure 4) indicate that Marie Neurath was a very hardworking and
productive person.
The ideal picture for understanding the process of transformation would have been that
Marie Neurath was still alive and working as a transformer. Personal diaries presenting
the sketching process are not known to exist. Consequently, the collected material is the
most direct source from which to establish an approximate reconstruction, although it is
impossible to determine the number of missing pieces based on the collected sketches.
Furthermore it is important to stress that the visualizations should be seen in their
context, as additional, simplified information about the sketches made for the Bilston
Project. The present analysis will become increasingly detailed as more layers of
information are revealed and further analysis completed with the help of 300 letters
attached to the Bilston case. Hopefully the correspondence will give some answers about
the teamwork and thoughts behind the project. The sketches, for example, do not reveal
that Otto Neurath died while this project was on-going, and they do not show Marie
Neurath’s considerations or thoughts.

5. Discussion
The purpose of this paper is not to schematize the process of transformation, but rather
to understand and explore the process and principles and to illustrate the virtuosity in
Marie Neurath’s work. The present research has extended the current design knowledge
on the process of transformation and given new research methods within RtD.
From the perspective of RtD we have seen how methods and processes from data
visualization can be used for understanding and explaining complex situations. From the
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perspective of design practice the research informs the designer of indispensable stages
in the process of transforming data into picture. Through descriptive diagrams and
visualizations we have seen the complexity of what actually happened in Marie Neurath’s
sketches and now understand the principles of transformation and their mutual
relationship.
In theory we have seen two levels of decision-making. These could be viewed as an
example of Schön’s theory on reflection-in-action and the local and global experiments
(Schön 1983:94). When Marie Neurath reads the material in order to make a selection
she starts to understand the problem globally. She calculates, reflects, and then often
counts and chooses units. Even though she had more than 20 years of experience by the
time of this project Marie Neurath took her time to count/choose units (figure 13) and
make an overview. Hence Marie Neurath stepped into and reframed the situation.
Every chart was approached as a unique case (Schön, 1983:129), hence the conclusion
that transformation is a non-automatic process. Marie Neurath was not looking for a
standard solution when designing the charts but for particular teaching qualities. The
setting in the charts was framed by the Isotype language; it was not an obstacle, but its
consistency helped in the making of the charts and helped the user (Twyman, 1975:11).
A sketch was an experiment that, through the act of drawing, looking and reflecting,
revealed new qualities and reflections (Schön, 1983:157). Consequences of the visual
moves were discovered, and the setting in a given chart was reframed again and again
as a reflective conversation with the material. The arrangement through the process was
made on an increasingly more detailed level. The sketches reveal that the message
surfaced globally through the local experiments (e.g. figure 15).
In the process it seems that Marie Neurath draws from her experience to understand and
use her actions; furthermore it is clear from her way of counting that she used her
mathematical knowledge to make a meaningful visual configuration. She was aware that
this was not only a process of making the data familiar for the user, but she also had to
familiarize herself with the data.
Thus transformation is a process of clear thinking (Twyman, 1975:17) and of examining
relationships. The principles of transformation that have been presented here should be
seen as an indication of moves and rules that must be followed, but also adjusted
according to the material. These principles can help to produce communicative data
visualizations, but additional knowledge about the transformation work is needed. We
need to know more about how the teamwork and the correspondence influenced Marie
Neurath’s work, how the transformation process can give birth to new charts, and how the
Isotype language supported the transformation process.

6. Conclusion
Through data visualization as a method for investigation, it has been confirmed that
transformation is a non-decorative approach. Meaning and messages are formed in a
process of reflection-in-action that requires sketching experiments where every chart is
approached as a unique case; it is a non-automatic process of discovery and clarification.
The transformation approach proves its relevance by emphasizing the need for the
designer to familiarize himself with the data, and it also points to ways of doing this, so
that the message can be passed on visually. In particular, the acts of drawing, carefully
studying, and reflecting based on a set of adjustable principles is essential to the visual
communication of data. This certainly justifies the place of transformation in the
vocabulary of graphic design today.
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This paper focuses on designers’ roles in enabling a sustainable livelihood in
disadvantaged communities. The paper draws from collaborative investigations with
physical disabilities people in Amphoe Phrapradaeng in Samutprakran province in
Thailand between 2007-2011.As the qualitative research, participatory action research
was employed as a research strategy. This research has a basis in the theoretical
frameworks established in the field of Human-Centered Design, a specific approach to
design and Sustainable Livelihoods Approach, an approach for community development.
The research procedures were composed of 1) recruiting participants; 2) facilitating and
enabling the participants to gather their own data and do the necessary analysis; 3)
providing an opportunity for the participants to create their own plans and actions, to
make a decision, and pursue their own solutions; 4) encouraging them to work
collaboratively with other residents and organizations; and 5) monitoring and
effectiveness evaluation with the participants. The findings have shown that the shift of
the designers’ role from a solution provider to a sustainable change agent can enable the
participants to achieve their livelihood outcomes that they desire. As a facilitator, a
designer can provide an equal opportunity to community members to take part in
planning and making a decision on the project that would be implemented in the
community. As an enabler, a designer can guide the participants to investigate their own
situation, do necessary analysis, and transform their capabilities to their positive
outcomes. As a sustainable change agent, a designer can provide an opportunity for the
participants to deal with key task and issues, so that they can become more self-reliance.
In this case study, the participants also devised a complementary income-generating
activity which enabled them to continue to the improvement of their capabilities, to earn
income and reinforce their value in their community, and to reduce their vulnerability.
Keywords : designer’ roles, sustainable livelihoods, Participatory Action Research,
Human-Centered Design, Sustainable Livelihoods Approach
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Introduction
Designers’ roles in enabling a sustainable livelihood in disadvantaged communities are
the main focus of this paper. The paper aims to raise awareness of the design community
about the roles and contribution of designers who undertake a collaborative investigation
with disadvantaged people or communities in order to enable them to attain a sustainable
livelihood that they desire. Disadvantaged people in this context were physical disabilities
people.
A livelihood is a means to gain a living. A livelihood also comprises with capabilities,
assets (including both material and social resources) and activities required for a means
of living. A sustainable livelihood occurs when people can cope with, recover from stress
and shocks, or reduce vulnerability, maintain or enhance their capabilities and assets
without undermining the natural resource base and compromising opportunities of others
to attain a sustainable livelihood both now and future (Brocklesby & Fisher, 2003;
Chambers & Conway, 1991; DFID, 1999; S. Peters, 2011; Serrat, 2008).
This paper draws from a collaborative investigation with physical disabilities people in
Amphoe Phrapradaeng in Samutprakran province in Thailand between 2007-2011. This
was the investigation the role and contribution of designers in enabling disabled people to
attain a sustainable livelihood. The research evolved from the previous research that the
author completed with groups of disabled people who produced and distributed
handicrafts for a living in Nonthaburi and Samutprakran province. It was a research team,
funded by the National Research Council of Thailand (NRCT) between 2006-2007.
The previous research aimed to help these disabled people to develop their products so
that they could complete in the local market. Action Research (AR) was employed as a
research strategy because AR is the most common approach which is employed by
designers because it is similar to the design process (Roth, 1999; Swann, 2002). AR
also gives the researchers authority to control all research procedures in order to ensure
that the researchers generate the most satisfactory result for the people who are going to
use that design outcomes (McTaggart, 1997). Finally, AR is appropriate for a project
which aims to produce practical knowledge that is useful to people in every aspect of their
lives and to bring about change in a group, an organization or a community which is
involved in the research process (Cherry, 1999; Greenwood & Levin, 2007; McIntosh,
2010; McNiff & Whitebread, 2009; McNiff & Whitehead, 2006).
In the previous research, the role of the author was as a researcher who gathered
information, identified problems and potential consumer needs on behalf of the
participants. The author made ideas or solutions visible to the participants, generated
design concepts, and made prototypes for the participants to test in the market. The
participants would then confirm that these customized design solutions were satisfactory
and suited their particular markets and potential. The author also refined and presented
these to the participants to review and evaluate for appropriateness for their customers
and also for their own capability to produce the product outcomes.
Before the research team withdrew from these communities at the completion of the
research project, they undertook a two day training workshop with the participants. The
aim of the workshop was to explain to the community the design research process the
researchers had employed and to show them how to make the prototypes for themselves,
so that they could move forward and sell them in the marketplace. The research team did
this to ensure that the participants could continue developing their handicrafts and their
individual and collective capabilities.
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Revisiting these communities approximately four months after the completed of the
research project revealed that they did not continue developing their products. Discussion
with the leaders of these communities exposed that they believed that the research team
had not provided essential information. After the research team withdrew from the
community, they did not understand what they had to do and why they had to continue
developing new and different products as market demands changed. This discussion with
the community leaders helped the author to realize that this approach to undertaking
research projects did not provide a long-term solution for the community, or the continued
support that they need to improve their capabilities once the research team withdrew from
the community.
Therefore, this research aimed to generate long-term solution for the communities and
enable the disabled people to attain a sustainable livelihood. Enabling a sustainable
livelihood in disadvantaged communities is a long-term development process that should
facilitate and enable people or communities to investigate their own situation with the
assistance of researchers (S. Peters, 2011) and transform their capabilities and
resources to positive outcomes. In order to achieve a real outcome, it requires full
participation and collaboration and long-term commitment of people who know their
priority and to access available resources in their community best. They are also able to
identify when they achieve livelihood outcomes that their desire.
Based on observation throughout the previous research, the disabled people in Amphoe
Phrapradaeng in Samutprakran province had many opportunities to attain a sustainable
livelihood because they have a lot of support from local government and organizations.
However, this community did not continue to advance their opportunities. Therefore, this
community was selected as a case study for this research.

A case study in a community of people with physical
disabilities in Samutprakran province
This case study was an investigation the role and contribution of designers in enabling a
sustainable livelihood in disadvantaged communities.
Objectives
This investigation aimed to find ways to generate a long-term solution for the community
who participated in the research and enable them to create and continue pursuing a
sustainable and satisfying livelihood long after the completion of the research project.
Research Questions
This research was guided by three research questions.
- What research strategies and approaches can designers use to enable
themselves and disadvantaged people or communities to undertake a
collaborative investigation?
- How do designers use these strategies and approaches to achieve the
research objectives?
- What are the roles and contribution of designers in enabling the people or
communities to attain a sustainable livelihood?
Background of This Study
This research originated in the communication design field. This is also the field to which
this research seeks to contribute new knowledge. Communication design is the field
which has evolved from the Graphic Design field (Dunbar, 2009; Erlhoff & Marshall,
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2008). Communication design has extended the boundary of the graphic design field
beyond the media that present information to include the audience who receive
information as well (Erlhoff & Marshall, 2008; Yu, 2007). Communication design is
created to affect a change in people or public’s knowledge, attitude, and behavior by
providing target audiences information, persuading them to accept a new idea or attitude,
and inspiring them to take actions in order to improve their knowledge and quality of life
after the communication takes place (Jorge Frascara, 2004). Therefore, communication
design had an important role in this investigation. Even though this research originated in
the communication design field, theoretical frameworks of this research were established
in the field of Human-Centered Design which is a specific approach to design and in the
Sustainable Livelihoods Approach, which is an approach to sustainable community
development.
Human-Centered Design
Human-Centered Design (HCD) is a specific approach which is established in the design
field which focuses on gaining greater understanding about what people do so that
designers can design for them. (Rouse, 1991; Webster, 1999). HCD focuses on working
with and for people who will use the design artifacts or systems, and the exploration of
their particular needs or experiences provides a framework for achieving more successful
design solutions (Chamberlain & Bowen, 2006; Hanington, 2003). According to
Chamberlain and Bowen (2006: 67) “HCD is a broader concept; a holistic approach that
explores the relationships between the designers, the various end-users, and the other
stakeholders’ within the system of productions and consumption”. Therefore, the
challenge to this approach is establishing communication methods that provide a clear
understanding between the potential diverse users and stakeholders involved
(Chamberlain & Bowen, 2006)”. Through this design approach, designers are able to
accumulate knowledge and apply it to a new project. Marc (2008: 22) states that, HCD is
an attempt to bring designers, users, and stakeholders to work together as well as let
users participate in and contribute to research and design. Even though this approach is
shifted from designing for users to designing with users (Steen, 2008), this approach
continues to be a design delivery approach to design outcomes.
Sustainable Livelihoods Approach
Sustainable Livelihoods Approach (SLA) is a way of thinking about the objectives, scope
and priorities for development (DFID, 1999). SLA is widely employed by international
development agencies. SLA concentrates on ways of understanding the practices,
realities and priorities of people, including what they actually do to make a living, the
assets they have available and the problems they face in doing this (Schon, 1995;
Shedroff, 2009). Sustainable livelihoods can be achieved only if external support focuses
on what matters to people, understands the different between groups of people and work
with them in a way that is congruent with their current livelihood strategies, social
environment, and ability to adapt (DFID, 1999; Lasse Krantz, 2001). Therefore, designers
should start with an analysis of people’s livelihoods.
Sustainable Livelihood Framework (SLF) is used as a tool for assisting external agent in
understanding the livelihoods of the poor and assessing the effectiveness of existing
efforts to reduce poverty (DFID, 1999). SLF is composed of vulnerability context,
livelihood assets, transforming structures and processes, livelihood strategies, and
livelihood outcomes (DFID, 1999; Lasse. Krantz, 2001). SLF can only be understood by
qualitative and participatory analysis at a local level (DFID, 1999).
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Figure 1 Sustainable Livelihood Framework (SLF)
Source: Siriporn Peters, 25 (2011)

Research Design
Methodology
The research methodology was qualitative research by using Participatory Action
Research (PAR) as the research strategy. PAR was selected because of four main
reasons. Firstly, PAR provided external agents with opportunities to enter the real world
of the people central to the study as it enabled the research to co-develop processes with
people rather than for people. Secondly, PAR provided some community members in the
particular community which was under study to participate actively in the quest for
information and ideas to guide their future actions. Thirdly, PAR has been defined as an
approach to empower people through the process of constructing and using their own
knowledge to increase the relevance of the research process(Balcazar, Keys, Kaplan, &
Suarez-Balcazar, 2006; Elden & Levin, 1991; Kindon, Pain, & Kesby, 2007; McIntyre,
2008; McTaggart, 1997). Finally, PAR is widely employed in research projects which
have a collective commitment to investigate an issue or problem, a desire to engage in
self- and collective reflection to gain clarity about the issue under investigation, a joint
decision to engage in individual and/or collective action that leads to a useful solution that
benefits the people involved, and the building of alliances between researchers and
participants in the planning, implementation, and dissemination of the research process
(McIntyre, 2008).
Research Methods
The research methods for data collection throughout the research were composed of
interviews, observation, group discussions, and physical evidence such as photographs,
videos, monthly reports and prototypes.

Research Procedures
The research procedures for this investigation were composed of four workshops: 1)
reflecting on the previous research as this research evolved from that; 2) recruiting
participants and data collection, 3) enabling participants to gather their own data and do
the necessary analysis, create and pursue their own solutions, and 4) monitoring and
effectiveness evaluation (see Figure 2).
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Figure 2
Source: Illustrated by Siriporn Peters (2012)

Research Findings
The research findings of this investigation were divided as follows.
Workshop one: Reflection on the Previous research
This workshop aimed to reflect on the previous research as this research was built upon
that. It is essential because it helps the author understand what went wrong with the
previous research. Upon my own reflection, the previous research generated a positive
change in the groups of disabled people in these communities; however, it is sustainable
because of the following two main factors.
The first factor relates to the thinking and behavior of the researchers involved in the
project. As the research project was funded by the NRCT, the researchers took full
responsibility to provide a successful outcome in order to ensure future funding. As the
participants in this project were groups of people with physical disabilities who had
mobilization limitations and literacy difficulties, the researchers had considerable empathy
for them. They were seen as unable to develop their own products because of their
disadvantages in society (physical and educational). Therefore, the researchers decided
to provide a solution for the participants as if they were our own design clients.
The second factor that influenced the project’s outcomes is the model of thinking and
behavior of the participants. As the participants were people with disabilities, they were
treated and seen as incapable by Thai society. The participants were not given
opportunities to co-create an idea and make a decision on a project which would be
implemented in their community because the researchers already had preconceptions
and had planned what they were going to do for the communities. This led them to
believe that they had to be the recipients of solutions that had been created for them by
someone else. This is lack of empowerment and this perception of their role in society
significantly influenced the thinking and behavior of the participants in the research
project.
The combination of the ways of thinking and behavior of the researchers and participants
resulted in there being no knowledge transfer to the participants in the research process.
Consequently, the participants did not understand what was required to realize ongoing
new design products that they could produce over a long period of time. They also had no
incentive and ownership in the idea and action.
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Reflection through a literature review revealed that undertaking a research project, which
could continue to enable communities to improve their capabilities long after the life of the
project is over, requires not only the development of good design solutions, but more
importantly it must generate methods for knowledge transfer which can support
sustainable change in the community. According to McNiff and Whitehead (2006), a
sustainable change occurs when the community members who seek to improve their
situation create and implement their own ideas instead of accepting and implementing the
ideas which have been created for them by someone else (p.18).
To generate a sustainable change, both researchers and disabled people have to change
their ways of thinking and behavior. This requires researchers to discontinue believing
that they are the ones who provide all the solutions for people. They should provide
people with an opportunity to generate and implement their own ideas, so they
understand what they have to do to improve their situation and why (S. Peters, Hudson,
Chris, and Vaughan, Laurene., 2009).
To support this concept, researchers need to shift their approach from designing to solve
a problem for people to designing to enable people to transform their existing situations to
preferred ones. In this way, the disabled people are no longer recipients of a solution
which has been created for them. Rather, they need to become the ones who create and
implement their own ideas because they are familiar with their situation and have the
ongoing commitment to benefit from it.
This shift in focus to being on people rather than problem marked a significant evolution
in understanding of what research and design are and how designers could operate in
this context. Exploring how to do this became the focus of this case study and the second
workshop discusses the exploration of the Sustainable Livelihoods Approach to working
with people.
Workshop two: Recruiting participants and collecting data
The activities in this workshop were composed of recruiting participants, data collection,
and a group discussion for planning the first action, taking action with participants,
observation, and then a group discussion for reflection and planning the next action after
we learnt from the experience.
The participants in this research were people with physical disabilities aged 25-45 yearsold who live in Amphoe Phrapradaeng, Samutprakran province. They were recruited
through a consultation meeting at the facility of SDPA (Samutprakran Disabled Person
Association because they were the SDPA members.
After that, the individual participants’ data was collected by using questionnaires. This
data collection also revealed that not all of the participants were residents. They came
together because of the income-generating activities. The participants had different skills
and strengths. However, they shared common weaknesses and encountered similar
barriers in their community. In order to understand how they worked together as a
community, the group interview was the next step.
The group interview revealed that the disabled people (named SDPA at the time) set up
their community as a local organization of disabled people in order to have a commission
of the government organizations. The interviewer also exposed that their main financial
source for the livelihood of this community was through a fortnightly commission from
selling lottery tickets for the Government Lottery Office of Thailand.
In 2008, this livelihood was threatened by the introduction of new technology. The
Government Lottery Office of Thailand was in the process of introducing a new electronic
lottery system for selling tickets to members of Thai society. This would have a significant
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impact on disabled communities, and resulted in substantial protests and the subsequent
postponement of the system’s introduction by the Government. However, no one really
knew how long this postponement would continue or when the government would
implement this technology. In order to avoid the impact of this change, nineteen people
decided to take part in this research study so that they could seek an alternative
livelihood with the assistance of the researcher.
In this workshop, Sustainable Livelihood Framework (SLF) was employed in order to help
the participants have a deeper understanding of their livelihood and identify available
resources. The SLF exposed that their vulnerability was population and technology trend.
Not all of the disabled people were poor. They possess various livelihoods assets (see
Figure 3). Their livelihood outcomes were to have sufficient income all year around,
increase well-being and reduce the vulnerability.
In the group discussion, the participants agreed that they should work together
collaboratively with local government organizations because they were familiar with the
procedures. Their livelihood did not rely on the natural capital but rather human and
social capital; thus, they decided to transform these to their livelihood outcomes. Their
first action was to consult with the local government about potential collaboration.
The designers’ roles in this workshop were as a facilitator and enabler to provide an
equal opportunity to all members to take part in planning and making a decision on a
project which would be implemented in the community.
Workshop three: Taking actions
The activities in this workshop were multiple cyclical processes which were composed of
a group discussion for reflection and planning an action, taking action and observation,
and then a group discussion for reflection and planning an action again. In the first
cyclical process, the participants worked side by side as co-researchers so that they
could learn through their own experience. In the second cyclical process, the participants
were encouraged to work collaborative with their potential clients or customers, so that
they could create new products that meet the needs of their clients successfully. In the
following cyclical processes, the participants were given an opportunity to deal with key
tasks and issues, so that they become more self-reliance. This also provided an
opportunity for the researcher gradually moving away from the center of the study.
Based on the observation, the participants used sewing skills to produce customized
items such as tote bags as their clients requested successfully. They also recruited more
members who possessed sewing skills to join them as a production team. Some
participants used their management and marketing knowledge, skills and experiences to
expend their markets.
In this workshop, the key role of designers is a change agent, who works as a co-creator
and collaborator to generate an opportunity for the participants to work collaboratively
with other organizations and residents, so that they could continue to support each other
long after the external agent like the researcher withdrew from the community.
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Figure 3
Source: Illustrated by Siriporn Peters (2011)

The Final Workshop: Monitoring and Effectiveness Evaluation
The activities of the final workshop involved the monitoring and effectiveness evaluation
with the participants. In this workshop, the participants operated the whole process by
themselves from planning, making a decision, taking action, reflection and evaluation
their own activities. The designers’ role was a researcher who observed the activities of
the participants without intrusion and a facilitator who guided them to evaluate the
effectives of the project.
The evaluation was based on multiple sources of data which collected mainly by the
participants. The first source was monthly reports and physical evidence such as
photographs, videos, and products which were produced by the participants. The second
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source was from a direct observation, interview and a group discussion with the
participants. The third source was available online as open sources, such as you tube
and website that uploaded by the participants.
According to the monthly report of the participants from 2009- 2011, the participants still
continued working on their project even though the researcher was no longer in the
community. This informed that they become more self-reliance. This project also
generated a positive and sustainable change in the community.
.

Figure 4
Source: Illustrated by Siriporn Peters (2011)

In the group discussion with the participants, they confirmed that they achieved the
livelihood outcomes that they desire. They also devised a complementary incomegenerating activity livelihood that they desired and could enable them to continue improve
their capabilities, earn income, reduce their vulnerability, and reinforce their value in their
community. They were also comfortable and confidence to continue creating and
pursuing their own solution after the researcher withdrew from the community because of
the completion of the research project.

Conclusions
This case study has shown that designers’ roles are essential for enabling the
participants to attain a sustainable livelihood that they desire. They also generate a
sustainable change in the community effectively.
A facilitator is an essential role during recruiting participants because he/she can provide
an equal opportunity for marginalized populations within communities, such as woman or
disabled people who are not always invited to participate in the decision-making or
implementation of community project (Toomey, 2009). As a facilitator, a designer can
help the participants to investigate their situation, understand their mutual goals and
assist them to plan to achieve them without taking a particular position in the discussion.
A researcher is required in the investigation that involves with disadvantaged people,
especially people with physical disabilities. As a researcher, a designer must follow the
ethics guideline strictly in order to reduce the risk and burden on the participants. The
participants must be consulted and approve before each research activity takes place
and each method was employed for data collection (Guillemin & Gillam, 2004). A
designer also needs to generate not only knowledge for the field but also other
communities, who have the same problems or seek to improve their situation.
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As an enabler, a designer can provide an opportunity for the participants to investigate
their situation, do their own analysis, create their own ideas and make their decision. This
is essential for generating a sustainable change in people or communities. However,
enablers work best as part of a team with a permanent presence in an area ("A vision for
a net work of community organisers.," 2010).
As a change agent, a designer should work as a co-creator and a collaborator. A cocreator is vital in the early stage of working collaboratively with the participants because
he/she can show the participants how to create their own ideas and transform their idea
to action as well as guide them to develop their new products with their potential clients or
customers. Co-creating with the clients is widely used by designers in order to ensure
satisfying and successful design outcomes (Jorge Frascara, 2002; McDonagh & Thomas,
2010). Therefore, this is necessary for a collaborative project that aims to enable the
participants to create and produce products that meet the needs of all stakeholders.
A collaborator is required when the participants are comfortable and confidence to work
with outsiders. The role of collaborators is to encourage the participants to work with
other community members, residents, local government organizations, or nongovernment organizations, so that they can continue supporting each other long after the
researcher or designer withdraws from the community.
These designers’ roles are not new; however, they are appropriate for enabling the
community members to achieve a sustainable and satisfying livelihood because they
bring about the transfer of knowledge, incentive and ownership in idea and action, and
empowerment effects on the participants and their community.

Discussions
This case study revealed that Participatory Action Research (PAR) was an appropriate
research strategy for this investigation as it gave the participants an opportunity to
investigate their own situation with assistance from the researcher. PAR facilitated them
to develop their problem-solving skills, create their own ideas that could enable them to
transform their existing situation into a desired one, and pursue their own solutions. PAR
was a multiple cyclical process which allowed the participants and the researcher to
adjust their plans and actions after they had learnt from their own experience (McTaggart,
1997). PAR also enabled a seamless shift of power to the participants because it allowed
for gradual movement of the researcher away from the center of the development. As a
result, the participants had incentive and ownership in their ideas and actions. However,
PAR could have disempowerment effects on people or communities when designers take
control the whole process without shifting their power to the participants.
The Sustainable Livelihood Framework (SLF) was a useful tool for participatory data
collection (DFID, 1999). SLF enabled not only the researcher to have a deeper
understanding of the livelihoods available to a community but also a greater knowledge of
the participants themselves. In this research, SLF was used to facilitate the participants in
clarifying their current situation as a community and identifying available livelihood assets
to them in the community. This helped the participants to recognize open opportunities for
them to pursue a sustainable livelihood if the researcher shows them how to use it. In this
research, SLF was also used as a tool for effectiveness evaluation of the implementation.
SLF enabled the participants to compare the livelihoods that existed before the research
project with those that existed in their community after the completion of the project. As a
result, the participants could clarify whether or not they achieved their goals. However,
SLF could not explain how the participants transformed their available livelihood assets
into positive outcomes. Therefore, this research employed multiple integrated methods
and tools such as interview, observation, and group discussions.
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Recommendations
The recommendation for future research should consider three areas. First of all, future
research studies should consider adapting the research methodology, approaches,
methods, and tools that were used in this research to other situations which need to find
solutions to problems created by disability, poverty, and the search for a better livelihood.
The research procedures followed in this study were shown to be effective in enabling a
community that already had all structures in place. Therefore, the second area for further
research is to advance the development of this research model into use for nonstructured communities. The third area for future research to consider is to include nonintrusive long-term monitoring of a community’s activities after the research project is over
but as part of the research procedures. Even though it is not allowed by many fund
agencies, it is essential for evaluation sustainability in community development.
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Entwined Approaches: Integrating design
art and science in design research-bypractice
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Abstract
Drawing on experience gained through a recently completed practice-led PhD project in
textiles this paper considers the importance of evolving design research methodologies that
integrate the intuitive, creative and poetic approaches prevalent in professional design
practice with more quantifiable academic research methods. The paper explores the
relationship between scientific and artistic approaches in practice-led design research and
possible means by which they can be balanced in order to accurately reflect both the
technological and poetic aspects of such research.
This paper surveys existing discourse originating from studies of design practice,
particularly regarding ‘thinking-in-action’ (Harrison, 1978; Schön, 1995; Cross, 2007;
Pallasmaa, 2009), ‘productive science’ (Buchanan, 2007; Tooming Buchanan, 2010) and
active documentation of studio practice (de Freitas, 2002). However, influential debate on
the subject is not limited to the discipline of design. The paper also discusses how a multiperspectival approach and the use of multi-strand methodologies originating from the
social sciences (Richardson, 2000; Denzin & Lincoln, 2008) have been applied in a
specifically textile design research context.
This paper, illustrated by examples drawn from the project, explores the potential of an
integrated approach using a ‘bricolage’ of methods (Kincheloe, 2001) to produce original
research outputs that address both theoretical and practical questions, allowing for
investigation of the metaphysical, the emotional and the imaginative alongside the
technical.
Keywords: practice-led research, methodology, design, art, science,
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Introduction
This paper has developed as part of a wider programme of PhD research entitled
‘Structural Textiles: adaptable form and surface in three-dimensions’. In this research the
fold has provided a point of focus for the generation of both new process and new
thought. The project has developed and combined textile and non-textile production
processes to create adaptable, self-supporting 3-D textile structures with shape-memory
and customisable material properties (figure 1). These textiles have transferable
application in diverse disciplines including sportswear, medicine, architecture, interior &
product design.

Figure 1

Flock printed, shape-memory, origami-folded textile

Such developments more usually originate from material science, engineering and textile
technology contexts. However, by building on research carried out by these disciplines
but emphasising a ‘poetic’, design-orientated outlook the project investigated the potential
for a more intuitive, non-linear approach to highlight hitherto overlooked elements in the
design process. This paper, illustrated by examples drawn from the project, explores the
relationship between scientific and artistic approaches in practice-led design research
and possible means by which they can be balanced in order to accurately reflect both the
technological and poetic aspects of such research.

Academic models suggesting possible approaches and methods for research-by-practice
PhDs have been outlined by people including Gray & Malins (2004), Sullivan (2010), and
Tooming Buchanan (2010). This paper surveys existing discourses on this theme. For
example, considerable discussion surrounding the concept of ‘thinking-in-action’ has
originated from studies of design practice (Harrison, 1978; Schön, 1995; Cross, 2007;
Pallasmaa, 2009). Much debate in this area has been generated around the validity of
multi-method approaches that create and disseminate knowledge by means other than
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the written exegesis, for example de Freitas (2002) discusses how active documentation
of studio practice can help explicate unarticulated ‘thinking-in-action’. However, influential
debate on the subject is not limited to the design disciplines. Academics working in the
social sciences acknowledge the benefits of multi-perspectival approaches and multistrand methodologies (Richardson, 2000; Denzin & Lincoln, 2008). This paper discusses
how these concepts have been applied specifically in a textile design research context
and in particular how the use of a ‘bricolage’ of research methods, as described by
Kincheloe (2001), allowed for dynamic, multi-perspectival analysis of both practical and
theoretical aspects of the research.

Exploring the potential for an integrated methodology
Overlaps between scientific and artistic approaches
The research focused on developing high-functioning textiles for practical application in a
range of situations that would also enhance the aesthetic of the environments in which
they were used. A key hypothesis of the project was that development of technical and
functional aspects of the work could be enhanced by the simultaneous evolution of
metaphysical, emotional and imaginative elements. The methodology employed had to
take particular account of this focus, ensuring that aesthetic considerations were not
subservient to the functionality of the materials created. The study also had to elucidate
the philosophical and cultural conventions that influenced the research design. Theory
and practice had to be folded together to achieve ‘a correspondence and even a
communication between the two levels, between the two labyrinths, between the pleats of
matter and the folds in the soul.’ (Deleuze 2006: 4)

Historical differentiation
While scientific models of quantitative data collection and analysis have a place in the
work, particularly in the functional development of material substrates for folding, they
needed to be integrated into the wider fabric of the research, complimented by a range of
artistic methods. As Laurel Richardson (2000: 937) says, ‘Science is one lens; creative
arts another. We see more deeply using two lenses.’

Historically in the UK the arts and the sciences have been posited as oppositional but this
extreme science/art divide is a particularly English phenomenon, stemming from classbased cultural mores and a strictly partitioned system of education that forces narrower
subject specialisation much earlier than elsewhere. The hierarchical struggle observed
between these ‘two cultures’ by C.P. Snow (1959) was situated in this context. However,
although the arts may be primarily concerned with ’affect’ while science explores ‘effect’,
both areas address the same fundamental questions regarding the nature of the world
and the behaviour of things in it (Miller 2009). Kincheloe (2001: 683) notes,
...what we refer to as the traditional disciplines in the first decade of the 21st century are
anything but fixed, uniform, and monolithic structures…We occupy a scholarly world
with faded disciplinary boundary lines.
In European countries e.g. Germany these malleable disciplinary boundaries are
reflected in the language. For example ‘Wissenschaft’, the German equivalent of the word
‘science’ is a much looser term denoting any systematic body of enquiry. ‘Wissen’ means
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knowledge, while ‘schaft’ has its roots in ‘schaffen’, meaning to create or make; so
‘wissenschaft’ describes a process of ‘creating knowledge’. This more pliable definition is
more sympathetic to practice-led design research as both the poetic and technical
aspects of the research emanate from the same core.

Academic models for research-by-practice
For many years design researchers have explored potential approaches to practice-led
research. Gray and Malins (2004) note that due to the subjective nature of practice-led
research it is most likely that hybrid methodologies will be devised ‘...which may use other
models but will inevitably have [their] own distinct identity.’ (Douglas quoted in Gray and
Malins 2004: 22). I sought a suitably robust methodology inspired by Andre Gide (1971)
who wrote:
Those who count are those who launch themselves into the unknown. One does not
discover new lands without agreeing to lose sight, first of all and for a long time, of the
shore.

In textiles design there have been rapid changes in methodology and perspective to
incorporate new developments in materials science and embedded technologies. Such
design can construct a bridge between beauty and utility, a marriage of aesthetic and
function. However, many earlier PhD theses on the development of technical textiles and
textile processes were largely structured using academic models derived from scientific
disciplines. Writing in the mid 90’s, Baurley (1997) and Geesin (1995) chose to
emphasise their objective development of process and their scientific testing of material
properties rather than their subjective position as designers or the aesthetic, cultural or
emotional impact of their work. This may have been due, in part, to the need to establish
the then relatively new research-by-project model as a rigorous and valid form of
academic enquiry. However, the symbolic and poetic aspects of this research were not
addressed by employing the methodologies of materials scientists and textile
technologists solely, pragmatically analysing data collected from documentation of
material behaviour and production processes.

Adding qualitative and poetic approaches illuminate different perspectives, allowing for
investigation of the metaphysical, the emotional and the imaginative alongside the
technical. However, in order to have academic validity the experiential knowledge
unearthed must have some transferable significance. There is a strong subjective
element to artistic practice, but this is not necessarily a deficiency, as it would be seen in
scientific thinking. As Stefan Collini (1993: x1vi) says;
…it has become more widely accepted that different forms of intellectual enquiry quite
properly furnish us with a variety of kinds of knowledge and understanding, no one of
which constitutes the model to which all the others should seek to conform.
Subjective approaches can be legitimised through conscious conceptualisation that
challenges, analyses and supersedes habitual ways of working to reveal meanings that
contain a degree of universality. By exploring personal responses to technical materials
artistic methods can clearly communicate material properties to wider audiences than any
technical data sheet. This is beautifully illustrated by a group of artists and designers who
used the hi-spec materials of Japanese advanced fibre developers in their work (Kara
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2009). The work does not directly convey the technical details of the product but rather
the qualities that these properties could bring to objects, revealing the potentialities of
materials by revealing the poetic in the scientific.

Research paradigms have been evolving to reflect the dual nature of the designer/
technologist and more pliable thesis models are emerging. A fundamental aspect
common to these models is the singular importance of continual reflection on the
practice. Zane Berzina (2004) used human skin as metaphor and model at the core of her
research, analysing its biological structure and properties as a springboard for the
development of novel technical textiles. Using medical imaging alongside more artistic
techniques she developed textiles for display in gallery contexts. To achieve this she
constructed a hybrid methodology that passed through stages of initial research and
classification of key aspects to be developed, experimentation and analysis of these
experiments followed by synthesis of this information into textile art outcomes. Her

approach could be loosely equated with that of ‘productive science’, comprising three
key activities: the identification of the functional aspects of the design, the exploration
of these aspects, and finally their integration into a creative work that ‘has impact and
emotional integrity’ (Tooming Buchanan, 2010). Tooming Buchanan investigates the
potential of ‘productive science’ to provide a rigorous research model that enables the
creative practitioner to integrate both functional and artistic elements of the research.
Using this strategy she focuses particularly on the unification of emotion, creativity and
user experience of her textile art outcomes with their scientifically measured sound
dampening properties. She notes the significance of reflective practice at all three stages.
‘Productive science suggests the artistic logic of someone who studies a situation, reflects
on all of the factors that bear on creation, carries out the work of realizing an idea in
concrete form and materials, and then reflects on the total experience in order to gain
deeper understanding of an art. (Ibid, 2010)

These more flexible approaches, examples of which are also emerging in other
disciplines such as the social sciences (Richardson 2000) and archaeology (Shanks
2004), offer the opportunity for more creative responses in the research, constructing
alternative narratives through methods such as film, illustration, drama and creative
writing. However, they only allude to the cyclical nature of design development.
Fundamental to the framework of this project is the recognition and incorporation a
cyclical or spiralling process of iterative design at the centre of the research: practice
informs theory, which in turn informs practice.

Multi-method techniques and the ‘bricolage’
Gray (2004: 21) suggests, “…a characteristic of ‘artistic’ methodology is a pluralist
approach using a multi-method technique.” The term ‘bricolage’ is used in the social
sciences to describe a research approach that combines a variety of empirical and
interpretive methods within a single study. The bricoleur operates in the interstices
between disciplines, creating conceptual connections and facilitating interactions across
disciplinary boundaries.
Bricolage does not simply tolerate difference but cultivates it as a spark to researcher
creativity. (Kincheloe 2001: 687)
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The interdisciplinarity of the bricolage can act as an agent of change that moves,
dissolves or otherwise alters disciplinary boundaries; advancing traditional, single
discipline methodologies by amalgamating a range of select approaches. The bricolage
folds multiple layers of knowledge and discourse together creating novel points of
interaction between the researcher and the researched, producing enriched
interpretations of the subject of study.

Ramsgard Thomsen’s (2008) ‘Slow furl’ textile installation illustrates how the use of
multiple methods can reveal aspects of the project that are otherwise imperceptible or
hidden. This large installation comprises a wooden framework supporting an articulated
textile skin. Inspired by the action of breathing but slowed to a glacial pace the conductive
fabric switches activating motors in the framework when it folds and touches itself,
thereby instigating its own movement. However, the piece moves so slowly it is
imperceptible except when photographed or filmed over an extended period of time. Her
speeded up films and photographic sequences show dramatic shifts of form that cannot
be seen in real time.

Despite the possible negative connotations of the word, the bricolage rigorously
questions fundamental assumptions about disciplinary mores. Kincheloe (2001: 686)
says of the bricoleur:
As they study the methods of diverse disciplines, they are forced to compare not only
methods but also differing epistemologies and social theoretical assumptions. Such
diversity frames research orientations as particular socially constructed perspectives –
not sacrosanct pathways to the truth.
The bricoleur is not just ‘making do’ with what is to hand to bodge an outcome but
actively seeking out or constructing tools appropriate to a specific task by combining the
best and most relevant aspects of various traditional methodological approaches. This
conceptual and practical framework entails the folding and refolding of disparate
elements in an iterative process of synthesis to create coherent meaning.

Application of the ‘bricolage’ in textile design research
Conceptual Foundations
This project used observation, documentation and analysis of material behaviour in
production processes in combination with creative writing, film making and drawing to
develop self-supporting textile forms, allowing their evaluation from multiple viewpoints.
To achieve balance and academic rigor it was necessary to devise systems to record and
reflect upon the pragmatic and the phenomenological aspects of the research without
losing the spontaneity of embodied, playful and intuitive design practices.

As with much design research, this project contained both technological and artistic
aspects. Specifically, it applied ‘soft’ artistic thinking to the ‘hard’ scientific topic of textile
technology and futures. Pennina Barnett (1999: 26) elucidates the concept of ‘soft’ logic,
employing drapery as a poetic metaphor to illustrate the potential of Deleuze’s ‘soft’
flexible thinking.
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What if the poetics of cloth were composed of 'soft logics', modes of thought that twist and
turn and stretch and fold? And in this movement new encounters were made, beyond the
constraints of binaries? The binary offers two possibilities, 'either/ or'; 'soft logics' offer
multiple possibilities. They are the realm of the 'and/or' where anything can happen.
Binaries exclude: 'soft logics' are to think without excluding.
In Deleuzian folding ones own thoughts become enfolded with those of another,
juxtaposing hitherto unrelated ideas and generating new meaning as a result of this
unexpected relationship. This folded thinking is a process of pliable and dynamic
transformation and could be seen as a reversal of the prioritisation of logical
rationalisation over intuition. Barnett (1999: 26) describes it as, ‘…a form of
experimentation: an essentially creative and critical activity, activated when the mind is
“provoked by an encounter with the unknown or the unfamiliar”…’

Methods employing ‘soft logics’ are often seen as woolly and ill defined with no clearly
articulated concept or goal. Its passivity has negative connotations, being influenced by
external forces seen as weak. However, the pliability of ‘soft’ thinking, its openness to
include the unforeseen allows more opportunity for the unexpected to occur. Barnett
argues,
…if 'soft' suggests an elastic surface, a tensile quality that yields to pressure, this is not a
weakness; for 'an object that gives in is actually stronger than one that resists, because it
also permits the opportunity to be oneself in a new way’. (Ibid: 26)
This flexible, ‘soft’ thinking provided a conceptual foundation for the project.

This research comprised of differing elements necessitated a combination of approaches.
Some parts were weighted towards scientific ‘problem-focused’ approaches (Cross,
2007) e.g. logging precise technical parameters of production to assist replication or
controlled amendment. Other aspects were more suited to ‘solution-focused’ design
approaches a creative approach. Applying the ‘soft logics’ of Barnett (1999), modelled on
Deleuze & Guattari (2004) to this ‘bricolage’ of methods one can acknowledge the
tension between seemingly oppositional approaches but recognise their connection as
gradated divergence rather than absolute difference.

Deleuze and Guattari’s pliable conceptualisation of folding and unfolding and of the
striated and the smooth imagines continuous and reversible dialogues not separate
discrete entities. The term ‘striation’ is used in the textiles industry to describe a fabric
whose slubbed, uneven surface indicates a fault in manufacturing. However, here the
word has no such negative connotations, referring instead to divided states of being.
Striation is structured, quantifiable, differentiated, partitioned space and being a
narrowing of choices, an ‘either/or’, it could be seen as certain and committed valuing
decision over indecision and possibly comparable to scientific approaches. By contrast
smooth space is physically continuous, amorphous and undifferentiated, non-quantifiable
and open, perhaps analogous to artistic methodologies. However, it is important to
recognise that one eventually becomes the other.
…smooth space allows itself to be striated, and striated space reimparts a smooth space,
with potentially very different values, scope and signs. Perhaps we must say that all
progress is made in striated space, but all becoming occurs in smooth space. (Deleuze &
Guattari 2004: 486)
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The juxtaposition of both states and continual transformation of one condition to the other
enriches the meaning of both. Similarly the integration of quantitative and qualitative
approaches can achieve more than either method used in isolation. Spontaneous and
intuitive ways of working, where tacit knowledge is of profound importance, are easy to
dismiss as invalid and lacking in rigour. However, such approaches used in combination
with other methods open up opportunities for innovation missed when only using linear,
logically rationalised working practices.

Reflective making
The evolution of knowledge through making is enfolded into both designing and the
research-by-project PhD structure. Making and meaning are inextricably intertwined.
Harrison (1978), Schön (1995) and more recently Cross (2007) and Pallasmaa (2009)
have all considered the generative potential of ‘reflection-in-action’, where the practitioner
evaluates and analyses their actions as they make, responding to information generated
by the process and adjusting their actions accordingly. The reflective creative process
can be a transformative experience for the creator, revealing hidden areas of enquiry,
sub-conscious influences and obstacles. Donald Schön (1995: 78) describes the
development of design through making as a reflective ‘conversation with the materials of
the situation’, yet this dynamic dialogue is fleeting and ephemeral. Research-by-project,
like archaeology, attempts to preserve and record this unpreservable moment; to reconstruct, re-imagine and analyse these activities. Through noticing and recording
previously unvalued, unobserved or abandoned details of the making process novel
critical theory can emerge. However, the necessity to observe design practice from a
position of distance whilst simultaneously being wholly engaged in the activity presents
the designer/ researcher with a fundamental problem. How can the maker when totally
absorbed in the often instinctive and intuitive making process concurrently
dispassionately observe, note and consider all the knowledge processes, both tacit and
explicit, and actions, both conscious and unconscious, that constitute this making? This
paradox can create tension between making and the wider project.

Active documentation
de Freitas’s (2002) investigation of the working methods of postgraduate art and design
students demonstrates that active documentation of studio practice using methods
including visual, textual, video and audio documentation can help the practitioner
articulate processes and forces in action when making intuitive decisions in the design
process. This documentation provides a significant point of interaction between practice
and theory. Talking of ‘active documentation’ de Freitas (2002:6) states:
As a research method, it is an appropriate hybrid tool for critique, strategic planning,
decision- making and exegesis writing. As a method for locating and negotiating
theoretical and practical concerns, it could play a role in theory construction relating to
art and design research.
However, it is essential that these documentation methods be systematically integrated
with reflective practices in order to evolve the practice in a meaningful way. The validity of
such documentation as a credible research method is supported by the work of many
designer/researchers. For example, Pedgley (2007) scrutinised a range of self-reportage
methods, particularly focusing on diary writing in his PhD centred on technical innovation
in industrial-design practice. These studies have shown that such methods can be
particularly beneficial in situations where the practitioner has to perform a dual role,
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carrying out practical work whilst simultaneously applying systems of self-analysis.
However, a balance must be struck between the immediacy of documentation that occurs
concurrent with the practice and post-event reportage, to maximize opportunities for the
collection of accurate data whilst minimizing disruption to the design practice being
studied.

To capture practical details of substrate construction in this project a data collection form
was devised to gather a standard data set as the work was made. This evolved over time
to optimise its simple integration into the making process, eventually metamorphosing
into a searchable electronic database. The categorisation of samples in this way is a
means of imposing order through comparison, encouraging detailed analysis of how
individual elements conform or deviate from clearly delineated constraints. Pragmatically,
categorisation gives an overall structure and coherence to the collection and ensures
essential data is not lost. However, the taxonomy of material is a creative generative
exercise, an active process of concept development that allows the identification of
generic elements through the recognition of similarity and difference. The designation of
distinct categories provided foundations from which to build however, this organisational
structure was vulnerable to change and reclassification as objects were encountered that
did not conform to existing categories. Boundary-jumping entities challenged existing
structures and conceptions, forcing reassessment that advanced the work.

Documentary video and audio recording of the making process promoted reflection-inaction, capturing information unnoticed at the time, allowing the retrospective review,
evaluation, and analysis of the practice from an external position after the event whilst
maintaining a fluid and intuitive approach to the work at the point of making. This
adoption of a detached and critical view goes beyond initial subjectively remembered
narratives to enable close analysis of the practice. Using such ethnographic techniques to
verify one’s own activity mitigates the pitfalls of relying on inaccurate ‘composite’ memory
that fold in on itself to construct fictive narratives from imperfectly recalled fragments. In
this project the method was a positive example of documentation process altering the
making activity. Consciously and audibly discussing the making with myself as the
process progressed encouraged elaboration of the rapid succession of ideas that
surfaced throughout the practice. To have these contemplations captured fostered
deeper reflection, as the pressure to remember them for later documentation was
removed; these reflective conversations could be revisited and reconsidered later. In this
procedure practice and theory became seamlessly enfolded, evolving simultaneously.

Creative evolution and analysis
Video recording evolved both pragmatic and poetic aspects of the practice, dissolving the
boundary between analysis and imagination. Initially videos were made primarily to
document aspects of the production process and the mobility of the samples (figure 2).
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Figure 2

Still from a video documenting the mobility of an origami-folded textile

However subsequent iterations of these videos progressed further into abstraction. The
inherent contradiction of using video, essentially coloured light, to depict tactile surface
was turned to an advantage. Obscuring the tactile transformed my relationship to the
textile, creating alternative frames of reference that unleashed imagination. The videos
now not only captured the dynamism of the folded structures but also intentionally
abstracted their physical form to encourage a re-conceptualisation of the object, its scale,
its shape, its material (figure 3). This moulded the next iteration of the physical form in a
cyclical process, the re-design of physical space occurring through oscillation between
physicality and immateriality, a journey from 3-D to 2-D and back again.

Figure 3

Video still with layered images contrasting hard and soft folded textiles
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To explore concepts verbally methods such as clustering, generative and free-writing
helped to capture aspects of the project using a personal voice, important as I am
embedded in my research not a detached, passive observer. Written work reflected the
gradual repositioning of the practice, encompassing both technical and artistic
approaches as I began to articulate poetic responses to the processes of the research.

As writing moves into the literary realm the visual is conjured by the verbal, metaphor and
simile sketching with words. However, analysis and conceptualisation through visual
thinking cultivates different perspectives than those developed through verbal syntax,
unearthing different types of knowledge. For example, sequential drawings showing the
opening of flowers (figure 4) revealed micro and macro folding evident in the packing and
deployment of gladioli flowers and provided inspiration for the development of biomimetic
and biomorphic folded structures. Drawing generates physical interaction between the
drawer and the drawn. The embodied movement at the heart of this interface embedding
one within the activity, negating the mind/ body dichotomy that can be present in verbal
conceptualisation. Drawing is performative thinking, an attempt to capture the abstract.
Through the action of rubbing out, over drawing and altering one is able to activate and
reconstruct memory to produce new ideas (Bould & Oldridge 2008).

Figure 4
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Denzin and Lincoln describe the multi-strand methodologies of qualitative research using
metaphors of quilt making and filmmaking: processes of montage that carefully select and
order numerous distinct fragments to create new meaning.
These interpretive practices involve aesthetic issues, an aesthetics of representation that
goes beyond the pragmatic or the practical. (Denzin & Lincoln 2008: 6)
The montage has the power to create conceptual disruptions, forcing new thinking
(Adorno 1997, pp.155-156). Removed from familiar frames of reference juxtaposed
against seemingly unrelated items new associations take place. On a micro scale, the
montage of photographs depicting samples created as part of the research alongside a
variety of folded natural and man-made objects prompted re-evaluation of these samples
as well as the conceptual framing of the project (figure 5). Juxtaposition of pictures from
different categories led to an investigation of the extent to which the properties of these
disparate folding types could be controlled and cross-pollinated in the practice to create
infinitely variable textile forms.

Figure 5

Detail of a larger photographic series exploring the relationship between
different types of folding

On a larger scale this method combining disparate verbal and visual material has proved
useful throughout the research to diagram concept and structure, resulting in the
diagrammatic montage of the overall research structure (figure 6). On a practical level the
taxonomic organisation of elements of the ‘bricolage’ has helped to elucidate connections
between differing production techniques and to re-examine existing categorisation of the
various samples created, pattern recognition occurring as a result of this organisational
process. This example of gradual self-organisation highlights the importance of iterative
working in developing robust taxonomies and suggests that the development of a rational
structure can be intuitively developed. However, the taxonomical diagram is not only an
assessment tool, used “to identify consistency across different design processes, projects
and the overall body of ... work.” (Moussavi & Zaera Polo 2004) but also gives an
operational or process paradigm with great generative potential. Referring to the diagram
could be a way of overcoming habitual practice and preconception. It encourages the
deconstruction of outcomes to a series of generic elements that can be traced further and
further back along their lineage, thereby surfacing potentials that may have been
overlooked. Recognition of homologous structures and processes across disparate
outcomes enables the targeted alteration of textiles to create transferable functionality
and application. New branches can be added to the diagram as required when offspring
are born from new iterations.

This combination of diverse processes of conceptualisation, a ‘bricolage’ approach
synthesized using principles of ‘soft’ thinking, has aided the research process and links
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theory and practice, the poetic and the technical, the ephemeral and the concrete. This
methodological montage question the relationship of individual parts within the whole and
can be a means by which to reunify disparate elements into new creations. Individual
methods combined to become a multilayered narrative of the whole, a complex account
full of twists, self-references and reflections folding one over another. Using this range of
activities enabled the viewing the project from different standpoints and engaged the
whole body in the process of thinking, a kinaesthetic generation of knowledge that had
significant value for the exploration of both form and concept.

Figure 6

Detail of diagrammatic montage of research elements

Conclusion
In order to study the textiles at the core of the research it was necessary to examine the
processes of making, the technical behaviour of the materials used, and also to examine
the outcomes from a point of separation and distance. The enquiry also had to consider
the philosophical and cultural principles that have impacted on the research design. I
found using a ‘bricolage’ of methods allowed for dynamic, multi-perspectival analysis of
the evolving research problem. Through the use of diverse methods the project could be
deconstructed into multiple constituent parts, new links and connections being forged by
refolding the material together in fresh arrangements. Refraction of core themes through
different media altered their appearance, assisting recognition and consideration of
diverse and sometimes conflicting viewpoints and generating new thinking.

I sought to create coherence through the hermeneutic synthesis of images, texts and
data to rework disparate and refracted viewpoints into a unified and cohesive whole. In a
process influenced by Deleuze’s (2006) concepts of folding, ideas are pleated in on
themselves in a unification of conceptual exteriority and interiority. While tangible folds
provided the catalyst for physical and theoretical evolution, dynamic thought endeavoured
to actively fold materiality and concept together into a cohesive whole more profound
than the surface appearance of the physical fold.

Such conceptual folding is a search for the re-contextualisation of meaning rather than for
absolute truth. While folds separate and isolate areas both physically and conceptually an
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infinite potential for constant refolding allows for future renegotiation of these
relationships. This creates ‘a topology by which inner and outer spaces are in contact
with each other’ (Conley 2005: 113). Thus, subjectivity, affectivity and materiality are
connected and intertwined: physical, temporal and conceptual worlds are not separate
but continuous, although differentiated by folding.
The division of the continuous must not be taken as of sand dividing into grains, but as
that of a sheet of paper or of a tunic in folds, in such a way that an infinite number of
folds can be produced, some smaller than others, but without the body ever dissolving
into points or minima. (Michel Serres quoted in Deleuze, 2006: 6)
By highlighting the essential connectivity of all things, which allows seemingly
oppositional or divided states to exist simultaneously yet without contradiction this
conceptual approach when applied to a ‘bricolage’ of methods folds together diverse
modes of being, thinking and representation to make coherent and continuous meaning.
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Abstract
The front-end of innovation has been long portrayed as the most important area of some
very successful innovations where companies tried to identify, obtain and maximize the
benefit of internal and external ideas at the early stages of the innovation process.
Recently, the concept of users as innovators, one of the most practiced open innovation
approaches, has played a crucial role in new product development especially during
opportunity identification phase at the front-end. Traditional user research methods,
however, are not able to reasonably empower users for co-creating into the market of open
innovation. The question remains unclear as to which user typology or combination of
typology is able to provide the most valuable insights for specific types of innovation
projects. The objectives of this study, therefore, are: 1. to identify limitations at the frontend of both well-established and newly-established processes, and 2. to investigate the
relationship patterns of the most useful user typologies for each type of innovation project.
Multiple-case study methodology was employed to gather patterns of 36 self-evaluated
successful cases from 17 leading innovation consulting companies in Thailand and the
U.S.A. The empirical findings reveal the limitations in the application of tools and
techniques at the front-end as a result of contextual differences. Such constraints finally
lead to the discovery of the most useful user typologies. Extreme users are more capable of
generating novel insights than others. Early adopters and regular users are most suitable
with technological projects. Less and frequent users may be the subjects of interest for
tangible products, while early adopters and frequent users are useful for intangible
products. The matching of such user and innovation typologies could guide researchers
and business practitioners to effectively and efficiently manage their opportunity
identification phase at the front-end of this new era.
Keywords: product planning & development (primary keyword), collaboration, human /
user-centered design
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Co-creation at the front-end: The matching of user
typologies and innovation aspects for new product
development success
Opportunity identification at the front-end
There is widespread consensus that innovation is a critical driving force to stay
competitive and ahead of the market (Smith, 2006). The front-end of innovation is a
systematic process that begins with opportunity identification where companies search for
novel product or service insights. Such new ideas are further analyzed whether they are
worth to be pursued. If so, even more ideas are generated and screened to match with
corporate strategy, capability and competency (Koen et al., 2001). The most feasible idea
then is developed and tested before handing over to production and commercialization
(Luecke, 2009). This upfront process of innovation has long been portrayed as the most
important area of some very successful innovations where companies tried to identify
new business opportunities (Brem & Voigt, 2009; Koen et al., 2001). Studies have shown
that companies can improve value and success probability of such opportunities if frontend of innovation is managed efficiently and effectively (Verworn, Herstatt, & Nagahira,
2006).
In spite of the importance of the later stages within this pre-development phase, it is
increasingly accepted that successful new product development correlates very closely
with the quality of the opportunity identification stage (Cooper, 1985). The objective of this
stage is to search for new insights whereby companies can distinguish winner from losers
depending upon how well they understand the market (Cooper, 1988). Lack of variety
and valuable insights may result in costly problems in later stages of the new product
development process (Cooper, 1998). Cooper and Edgett (2008) confirm this
investigation by stating that about twice as many high-efficiency businesses employ an
initial market assessment very early in the innovation process when compared to lowefficiency companies.
Building on the impact of open innovation, the development of innovation has shifted from
previous understanding of the market as a whole, to user innovation as one of the most
talked about and applied of all of open innovation approaches where companies try to
capture innovation ideas from product or service users (Gassman, Enkel, & Chesbrough,
2010). Studies have shown positive correlation of input from customers in the innovation
process with the success rate of products’ commercialization (Murphy & Kumar, 1997;
Kristensson, Magnusson, & Matthing, 2002). Hence, there have been many attempts to
facilitate the front-end of innovation for more productive results. Among these is user
research, which aims to understand what customers want and what are their unmet
needs (Whitney & Kumar, 2003). However, understanding just potential target group via
traditional user research approaches is not merely enough to reasonably empower
customers for co-creating into the market of open innovation. Since all customers are not
created equal when it comes to delivering valuable input for insight creation, specific
customers should be taken into consideration more than others (Herstatt, 2002). The
question remains unclear as to which customer or user group or combination of which, is
able to provide the most useful data for the development of innovation opportunities to
match with certain types of innovation projects. The new matching schemes will
apparently save time, resources and manpower in conducting opportunity identification
phase at the front-end of the new era. The next section introduces user research
approaches and their limitations followed by useful user groups for further investigation.
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User research approaches
According to extensive review of literature on the subject, user research techniques can
be categorized into five approaches: inquiry, observation, participation, trend tracking and
co-creation. Each approach reveals its own unique way of understanding users based on
its specific objective. These include validating existing offering, detecting unarticulated
needs, understanding heterogeneous needs, predicting the future and co-creating values.
First, the inquiry approach where companies try to understand consumers by simply
asking preset questions about user needs, new offering, or to validate existing prototype
by typical users survey, focus groups, group interview, or a combination of these
(Morgan, 1996). This approach can be applied to various stages of the innovation
process, including prior to initial product concept generation (Deana & Bruseberg, 2000).
However, the method may be limited to current expectations and rarely leads to insights
because of predefined goals (Whitney & Kumar, 2003).
Second, the observation approach, such as ethnography, aims to collect information by
observing users in their real-life setting and is claimed to provide the greatest insights and
intensity of knowledge into users’ unmet and unarticulated needs (Cooper & Edgett,
2008). But these methods are rather costly and time consuming (Whitney & Kumar,
2003). The skill set of observers needs to be extremely high, and not all possess such
skills or been trained to perform the task competently (Leonard & Rayport, 1997).
Third, the participation approach includes participatory design where people who will be
using a product have been given an opportunity to co-design (Steen, Kuijit, & Klok, 2007).
This approach is able to answer the heterogeneous needs of customers (Sanders &
Stapper, 2008). Nevertheless, designers and users are not truly collaborating; social and
political aspects are not incorporated into the process; and representativeness is difficult
to accurately pinpoint and portray (Grudin & Pruitt, 2002).
Fourth, the trend tracking approach uses poll and demographic data from various sources
to search for patterns of values, culture and perceptions, such as scenario planning and
trend analysis to foresee the future (Meadows, 2002). Additionally, lead users research
aims to capture novel solutions from the most sophisticated group of consumers (von
Hippel, 1986). However, the result is too broad, less applicable and sometimes way too
advanced for today’s customers (Whitney & Kumar, 2003; Sanders & Chan, 2007).
Fifth, the co-creation approach is where innovating with users has expanded its territory
to invite users, experts or anyone who exists within the value chain to join in the cocreation process (Sanders & Stapper, 2008). Instead of passively treated as research
subjects, they are all actively involved in the value creation process with the help of idea
generative tools and techniques (Prahalad & Ramaswamy, 2004; Sanders & Stapper,
2008). Nevertheless, not all users can fulfill this complex task. Certain characteristics of
users are required with specially designed techniques to gather data (Herstatt, 2002).
It is clear that user research approaches demonstrate certain limitations that make it
difficult to truly engage users into the market of open innovation. This paper aims to
identify current limitations at the front-end of two contrasting contexts for widespread
appeal and explore novel user research technique in order to cope with this paradigm
shift.

User typologies for user research
Based on the investigation of Schuurman, Moor, Marez, and Evens (2010), user
typologies or individual characteristics of users should be considered when searching for
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a way to successfully involve users in the innovation process. The purpose of this
categorizing scheme is to match users with the research aspects in question. These
characteristics include rate of use, variety of use, ability to generate solutions and rate of
adoption.
The first and easiest way to understand users is by noting the usage frequency of those
who consume the products or services. According to Herstatt (2002), if the idea is to
improve existing product performance, gathering input from regular users is adequate to
identify new needs. They are a group of users who generally use the product regularly
within the everyday situation.
In addition to the aspect of rate of use, the Use-Diffusion model of Shih & Venkatesh
(2004) added the additional aspect of variety of use and debated that users who possess
a certain degree of both aspects can influence better ideation process. While rate of use
refers to the duration of product usage, variety of use refers to the level of use
innovativeness. Their studies result in four user groups, intense users (high rate of use
and variety of use), specialized users (high rate of use and low variety of use), nonspecialized users (low rate of use and high variety of use) and limited users (low rate of
use and variety of use).
The third aspect, the ability to generate solutions, led to the discovery of lead users who
can direct companies to search for future needs by shifting the source of innovation to the
most advanced and sophisticated groups of users (von Hippel,1986). Lead users are a
group of consumers who devise their own novel solutions ahead of today’s markets,
since the current offering is not able to meet their needs (Luthje & Herstatt, 2004).
Evidently, this group has the ability to generate insights for future opportunities.
The fourth aspect, the study of Rogers (2003) regarding the Diffusion of Innovation model
also reflects unique characteristics of users based on rate of adoption. They are
innovators, early adopters, early majority, late majority and laggards depended upon how
fast the users adopt certain products or services. The willingness to acquire a new
offering may imply a degree of interest and knowledge that can be valuable in the frontend of innovation process.
Of all the types of users mentioned, extreme users may possess any of the
characteristics but at the minimum or maximum extremes of any of the specified aspects
(Rothwell & Gardiner, 1983). They may represent consumers who live in extreme
conditions, at the border of society, excluded from everyday normality, who cannot afford
to pay for a certain product or service, or those who choose not to consume it. Therefore,
atypical input from extreme users can be insightful and provide extremely novel ideas in
dealing with uncommon situations (Ideo, 2011).
It appears that users who possess distinct characteristics are very useful as a source of
innovation that may come in many forms. Unfortunately, to date there have been no
direct investigations of the correlation between user typologies and innovation typologies
in the context of user research for new product development into the market of open
innovation. Hence, the paper aims to explore the user screening criteria of various
innovation projects in order to indicate the most useful matching schemes.

Research objectives
The objectives of this study are, therefore, to:
1. Explore and identify limitations in employing user research at the front-end of
both well-established and newly-established processes.
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2. Investigate and identify the relationship patterns of the most useful user
typologies for each type of innovation project during the opportunity identification
phase, in order to comply with the concepts of open innovation and co-creation.

Research methodology
Multiple-case study methodology was first employed, and followed the recommendation
of Yin (1994) to investigate the relationship patterns of 36 self-evaluated successful
cases from 17 leading innovation consulting companies. Those in Thailand represented
newly-developed process, with those in the U.S.A. representing the well-established
process. The newly-developed process means the research conducted in the developing
area of front-end user research, while the well-established process is represented by
those forward thinkers from well-established territories where the front-end user research
concept originated and has gradually been developed to an advanced stage.
Considering the limited number of experts within this field of study, nonprobability
purposive and snowball samplings were selected for companies’ unique characteristics of
involvement in identifying opportunities, based on the practice of user research methods.
The aim is to search for new participants to challenge new patterns and refer to others
who may show similar interest (Cooper & Schindler, 2008).
Data gathering techniques for this research include individual in-depth interviews with cofounders, partners, team leaders, strategists, researchers and designers. Historical
project documents and those available on the company websites were also reviewed.
In order to analyze the patterns from cases, content analysis was used to search for
common phrasing, words and context. This is likely to predict similar results in terms of
analytic generalization if a theoretical pattern is found, considering the nature of this
research framework that aims to clarify and search for relationships and logic among
constructs (Eisenhardt & Graebner, 2007).
Though this research was conducted by a qualitative approach, data from the interviews
was converted to 0-4 scale based on the priority given to various users of a particular
project. In order to ensure the reliability of the results, two other raters were
independently assigned to perform the coding. Correlation and average values of each
user typology were also calculated to search for relationship and ratio with the three
innovation aspects being considered: newness, technology and project types, for welldefined explanation, not for statistical generalization.

Result and discussion
By studying the front-end process of design companies in two contrasting settings,
contextual differences that led to the practice of their own process, tools and techniques
were first recognized. Second, the relationship patterns of useful groups of users with
level of newness, technological requirements and project types were identified.

1. Limitation at the front-end
1.1 The contextual differences
The economic structure of each context affects distinct approaches when business
practitioners search for new business opportunities. While the economic structure of the
newly-established context has been all about importing know-how and products to be
sold or even copying ideas from other markets and adapting for local needs, companies
doing business in well-established territories must continuously innovate in order to stay
ahead of the game and be competitive in the world market. Such differences lead to
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diverse directions that design practitioners must confront in three aspects: clients, budget
and experts. Table 1 explains the aspects in details.
Within the newly-established context, there are three groups of clients. The first group
comprises small companies who usually select a low-cost route to copy and adapt ideas
from developed markets. They are reluctant to spend on research. However, the second
group is those large companies who see the need to innovate and are ready to invest in
conducting market research, rather than front-end user research, since the belief in this
methodology has not yet been established within this territory. Then, there are a few
clients who represent the third group, and who possess sophisticated business vision and
are willing to spend a limited amount conducting front-end user research as a trial. As a
result, the budget spent on conducting front-end user research in newly-established area
is very low. Accordingly, the experts within this field of research are scarce. Most design
practitioners within this context work for small scale projects and rarely have an
opportunity to gain expertise from full-scale research work.

Table 1
The contextual differences at the front-end

At the other end of the spectrum, with the aim to continuously innovate, knowing market
research is not able to capture users’ unarticulated needs, well-known international
clients within the well-established context choose an alternative route and invest in
conducting front-end user research. Once a number of successful projects have been
launched as a result of such methodology, clients continue to pursue this course in order
to be the first mover and stay ahead of the market. Therefore, those well-established
design practitioners are not only working on home-based projects, but they are also
exploring opportunity space in emerging international markets. This wide array of
research work has led to stronger expertise in this field. They can demand much more
budget for conducting front-end user research that may include research fees, travel,
accommodation, etc. Still, leading experts in the field are limited in number and clustered
within particular areas.
These aspects of clients, budget and experts, have led the design practitioners of both
contexts to develop their own specialized tools and techniques suitable for each specific
area, that can serve as lessons and guidelines for each other.

1.2 The application of tools and techniques
Firstly, the pitching preparation can be quite a challenging task especially within the wellestablished context. The co-founder of a well-established company revealed the
company’s intranet system where they keep detailed records of all successful cases that
might include pitching proposals, research findings and illustrations of prototypes
proposed, etc. This database is an intelligence center from which they can learn, analyze
and interpret historical documents for better preparation of future pitching proposals.
Since the number of clients within the newly-developed context is very limited, design
practitioners are invited or know the clients personally. Therefore, there is no formal
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pitching process within this context. However, they still keep historical documents as
references for research planning purposes.
Once the project has been given the green light, the next step is to recruit appropriate
users as research respondents. Within the well-established context, design practitioners
usually start with segmentation provided by the client. Then, they analyze that market
information, scope the selection of users according to project types and requirements and
hand over the finding to screeners to handle on their behalf. Design practitioners may
even outsource this whole task to outside screening agencies or utilize online survey
software and questionnaire tool to help them select appropriate users and organize the
questionnaire into a practical format to avoid possible biases.
Since design research within the newly-established context is very limited in terms of
budget and experts, design practitioners often recruit appropriate users themselves
starting with their friends and family. There are neither specialized screening agencies
nor online electronic tools to help them with the user screening process.
Within the well-established context, once the right group of respondents is identified, the
group may be requested to download a mobile data gathering or self-documentation tool
to take photos and write a brief note to each photo. The application will then transmit the
information gathered back to design practitioners for further analysis.
However, in the newly-established context, design practitioners still rely on traditional
data gathering tools such as interviews and observation with photos or video recordings.
They may even simply obtain secondary data from particular websites or brochures.
When it comes to data analysis, design practitioners within the well-established context
tag keywords to match with each feedback and organize them in a web application. They
can retrieve feedbacks associated with particular keywords for analytical purposes and
share comments with clients in real time once any new insights are revealed. This
database could become a valuable source of information where design practitioners
could easily have access to users’ profiles, interviews and insights compiled by other
teams of researchers working on similar projects. The analysis of this historical or existing
data can help them better plan research protocols and techniques, reduce the
headcounts involved, dramatically speed up the whole front-end process, and in turn,
minimize the cost.
Without the help of information technology, design practitioners within the newlyestablished context must manually organize photographs and transcripts to identify
patterns and associations from the vast amount of data collected. Obviously, the process
within this context could be time-consuming and require considerable manpower.

Table 2
The application of tools and techniques at the front-end
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Table 2 summarizes the application of tools and techniques and their limitations. Within
the well-established context, although design practitioners are well equipped with tools
and techniques, they can be very expensive. Even with the help of information
technology, certain processes, such as data collection and analysis, are still timeconsuming and require skilled researchers. With the use of a mobile self-documentation
tool, design practitioners may be able to reach more respondents and get the feedback in
real time. However, they have to contend with the number of mobile users and their
willingness to participate. The same limitations apply to design practitioners working
within the newly-established context. Though the traditional tools and techniques
employed can deliver satisfactory results, they are still time-consuming and require skilled
researchers, to an even greater extent than those in the well-established context.
Information technology tools are not widely available, so design practitioners must rely on
their own skills and manually organize and analyze the data into meaningful solutions.
These limitations led to the realization that if design practitioners were able to pay special
attention to specific groups of users, instead of allocating equal time to all the options, at
the start of the front-end process, they would spend less time, resources and manpower
in conducting the later stage of the process, and that will be emphasized in the next
section as the key finding of this paper.

2. The most useful user groups at the front-end
2.1 User typologies
Design practitioners share one goal in conducting front-end user research, the search for
insights from the vast amount of data that may be derived from a particular group of users
or combination of groups. Of all the projects investigated, regular, less, extreme, frequent,
lead users and early adopters are among the most recruited groups of users found useful
by design practitioners for providing valuable insights, as seen in the mapping based on
rate of use versus rate of adoption in Figure 1.

Figure 1
User typologies for user research based on rate of use versus rate of adoption

Design practitioners define regular, early adopters and extreme users in terms identical to
those used in standard literature. However, most design practitioners cannot distinguish
between lead users and early adopters. They believe the two groups possess similar
characteristics, when in fact they are totally different. While extreme users may refer to
those at the extreme of usage and adoption, lead users face needs for product or service
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that does not yet exist on the market and tend to be the first group to adopt even before
early adopters (von Hippel, 1986). Regular users consume and adopt the product or
service at the average rate. Two new groups of users were also identified, less and
frequent users. Less users do not spend much time and tend to later adopt the product or
service, but not to the extreme, while frequent users adopt new offering faster and
engage with the product or service usage more often than others.

2.2 The relations of user typologies and innovation aspects

Table 3.
Users typologies based on newness, technology and project types

Table 3 illustrates the relationship of user typologies and the three innovation aspects
under investigation. Level of newness was ranked based on the recommendation of Tidd
and Bessant (2009). The levels are: 1. existing market and existing technology, 2. either
existing market and new technology or new market and existing technology, 3. new
market and new technology, and 4. emerging market and emerging technology. The
technological aspect of a particular project was also identified whether the project
involves technology that comprises new products and processes and significant
technological changes of products and processes. With respect to project types,
opportunity space occurs when project objective is to search for innovations that may
come in any forms, tangible means the requirements specifically look for new product
offerings, while intangible aims to provide new forms of service innovations. User
typologies refer to six types of useful users that have been rated 0-4 scale based on the
priority given of a particular project. Correlation and average values of each user typology
were calculated to search for relationship and ratio with the three innovation aspects
being considered in the next two sections.
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2.2.1 User priorities
According to the finding of successful projects, instead of extracting insights from all user
types, certain groups were given more priority than others. The following explains user
priorities given to the three aspects: newness, technology and project types, in detail. The
figure in the parenthesis represents correlation value for explanatory purpose.
1. Regular users tend to be very useful when conducting front-end research for
technological products (0.24) while their recruitment is not recommended when
researching opportunity space projects (-0.17). Design practitioners need to
ensure that the technological products reach to the mainstream market of regular
users so their input is very important. Opportunity space projects require a high
level of newness so other groups might be more useful.
2. Less users possess unique characteristics that can be useful for tangible
products (0.36). By understanding their behaviors, design practitioners may be
able to innovate to meet their needs and turn them into frequent users of the
products. On the other hand, they show strong negative relationship with
opportunity space projects (-0.44) as design practitioners require rather more
sophisticated users for more innovative results. Therefore, when conducting
incremental projects that require a lower level of newness, this group can be
quite useful (-0.49)
3. Frequent users should not be overlooked, especially for tangible and intangible
products where they can provide insightful information in dealing with usages in
various situations (0.17, 0.12). However, they are not suitable for opportunity
space projects that require a higher level of newness (-0.32). Therefore, design
practitioners may rely on this group when searching for minor, incremental
improvement that does not demand any breakthrough ideas (-0.36).
4. Early adopters should be recruited when it comes to technological projects as
they, more than others, possess a certain level of relevant knowledge resulting in
a stronger desire to obtain new offerings (0.13). They are also most useful for
intangible products that require users who are willing to learn and understand the
service process faster than others (0.2).
5. Lead users, on the other hand, tend to be useful for services without
technological requirements (0.11, -0.13). This finding contradicts the argument
previously proposed by von Hippel (1986) that lead users are useful for
technological products as they have the ability to devise their own solutions. As
mentioned, most design practitioners are still unable to differentiate between lead
users and early adopters. They also might turn to technological experts in the
field of interest and engage with them instead since lead users are difficult to
identify. However, this demands further research effort.
6. Extreme users appear to be the most useful groups to turn to when design
practitioners want to come up with novel ideas for the highest level of newness of
a project (0.11). Since they are at the extreme, they certainly can provide atypical
ideas that other groups have never conceived and are unable to understand.
However, extreme users may not be the best choice when it comes to
technological and tangible products (-0.10, -0.14). They may either have never
consumed the products or services, or be too sophisticated to provide any
information for today’s market.
With respect to user typologies and level of newness, only extreme users reveal a
positive relationship while less and frequent users show the strongest negative
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relationship. As for technological projects, regular users, early adopters and less users
are the most useful groups to be recruited. When conducting opportunity space projects,
design practitioners pay most attention to extreme users and least focus on less and
frequent users. It is important to thoroughly understand less and frequent users, while
extreme users may not be the subjects of interest for tangible products. Early adopters
and frequent users are useful for intangible products.

2.2.2 User combinations
Not only the priority of particular groups of users was given, since the right combination of
users is also necessary to ensure that all perspectives of any innovation are covered. The
percentages of average scores in parenthesis show the proportion of user typologies to
match with the three innovation aspects as mentioned. Figure 2 visualizes user
combinations in detail.

Figure 2
Percentage of each user typology to match with newness, technology and project types

Considering level of newness, maximum level calls for all extreme users (100%). The
non-usage aspect of extreme users may indicate currently nonexistent aspects that are
future possibilities because of emerging technology. A lower level of newness requires all
users in different proportions since the project may aim to modify certain features that
satisfy a wide range of customers.
As for the technological aspect, extreme users are still the most necessary for
technological products (30%) while frequent users and early adopters (20%, 19%) are
also useful since they tend to know more about the product or service more than others.
Non-technological products demand even more extreme users (37%) and less frequent
users and early adopters (18%, 16%), possibly because of feature and function
requirements instead of sophisticated technical usage.
According to project types, opportunity space requires extreme users for almost half of
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the group (45%) since this type of project searches for a broad spectrum of possibilities.
While this group is equally important for tangible products, frequent users and early
adopters (21%, 16%) are also to be strongly considered. The same three groups of users
are also essential for intangible products (32%, 20%, 19%)
Regular users are almost equally useful for all aspects since they rate consistently
between 12-16% throughout. Less users are more valuable for minor improvement of
tangible projects. Frequent users are crucial for minor improvement of non-opportunity
space projects. If the projects step beyond minor improvement, early adopters are to be
strongly considered. Lead users are least selected among all groups due to confusion
surrounding the term and the difficulty of identifying them. Extreme users are very
important to opportunity space, intangible and tangible projects, respectively. They should
be most recruited when it comes to projects with higher level of newness and nontechnological products.

Conclusion and user research toward the new era
Limitations in conducting front-end user research vary from context to context. The
contextual differences frame the whole perspective of managing the process. While wellestablished companies utilize sophisticated tools and techniques, newly-established
companies try to minimize the fuzziness by reducing the steps and searching for
alternatives in dealing with constraints. Lengthy time consuming processes, and the
requirement for vast amounts of resources and highly skilled manpower are among the
major problems found within the current context of front-end process.
The matching of user and innovation typologies can guide researchers and business
practitioners to facilitate their opportunity identification phase at front-end by minimizing
time, resource and manpower as mentioned. Extreme users can provide valuable insights
if a high level of newness is required. Early adopters and regular users are most suitable
with technological projects, while less and frequent users may be the subjects of interest
for tangible projects. Early adopters and frequent users are also useful for intangible
projects.
Integrating user priorities and combinations into the development of front-end ICT tools
can certainly optimize the process to the next level. According to Gordon, Tarafdar, Cook,
Maksimoski, and Rogowitz (2008), information and communication technology (ICT) can
effectively and efficiently help co-create, organize and access, mine and analyze,
visualize and ideate during the front-end process. As a result, co-creating with users of
open innovation era can be foreseen being conducted without boundaries. Design
practitioners can get feedback from users in real time, from anywhere in the world and
maximize the benefit of information technology to better analyze the patterns and
associations among vast amounts of data for more productive results.
This paper, however, covers only the user screening aspects of front-end research.
Though such findings are extremely useful, aspects of data gathering and analytical aims
that lead to sets of questions must be further considered. Analytical techniques that can
provide better insights for each specific project must be thoroughly planned. Research
within this field still demands further effort in order to complete the new generation of
front-end research process.
This theoretical contribution leads to the development of new recruiting schemes that can
certainly facilitate the front-end process to the next level, serving the new era. This
practice could truly drive users to co-create into the market of open innovation and
maximize the potential of the process. As a result of matching schemes, more innovative
products with affordable prices can be foreseen to meet users’ heterogeneous needs and
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deliver a better quality of life, in other words, vastly benefit both companies and
customers of the next generation.
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Abstract
The paper describes the methodology and process of an ongoing research project,
conducted by Studio TAO and Tongji University with Nokia, to demonstrate how
digital communication devices can help bridge the social gap between rural and
urban China. Rapid growth, substantial socio-economic changes, and massive
migration from the countryside to the urban areas, are creating an imbalance in
the urban-rural system. No visible value is given to activities and resources related
to the countryside. Young people move to urban areas to find a job to economically
sustain their families; social fabric is weakening and traditional practices and
local skills are disappearing. DESIGN Harvest explores ways to connect rural
areas with the city to enhance the exchange of resources. This approach is being
prototyped in the context of Chongming Island, near Shanghai. The proximity of
the island to the city, and the way it has maintained its rural identity, despite
Shanghai's fast pace of growth, makes it ideal for researching the relationship
between the two realities. Together with Nokia, we started researching how
communication devices can help enhance connections through prototypes, models
of interaction and service systems. In the initial phase we combined desk-based
research and ethnography to understand users. A set of tools and practices were
designed and tested for immersive exploration and to define user characteristics
for the later developed scenarios and concept generation phase. The need of a
specific methodology is due to the user group's peculiar profile, and no previous
specific study. Language based problems and semantic bias were also encountered.
The paper explains the methodology and the design guidelines for the concept
generation phase. Finally,design proposals are presented. Although these
proposals are the result of extensive research in the Shanghai/Chongming context,
modular and exportable design characteristics will be clarified, for possible
adoption in different contexts.
Keywords: sustainable design, design and society, product-service-system
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1. Research Context: Rural/Urban China and Unbalanced
Development
In the last decade, China has been facing a major social, economic and cultural
challenge, represented by increasingly imbalanced urban-rural system. The latest
demographic data, released after the Census of 2010, shows a rapid increase in the pace
of urbanization, with 205 million urban residents added in the last ten years. In 2010
nearly 50 percent of the population lived in urban areas, compared to the 37 percent in
2000. According to the United Nations, in 2050 75 percent of the Chinese population will
be urbanized.
The rapidity of urban growth in China and the massive changes at a socio-economic level
driven by a top-down governmental development model, together with the massive
migration from the rural countryside to the urban areas, is creating an imbalance in the
urban-rural system. The census shows that the growth of urban population is largely due
to the migration, typically from poorer areas, of temporary residents. This phenomenon is
more evident on the East Coast, where the larger and richer cities are located. The
growth of the population in the city of Shanghai is largely pushed by the increase of
temporary residents, comprising 36.5 percent of the total population, nearly double the
19.4 percent share in 2000. The rural population is moving to big cities to work, living far
from part of their families for most of the year. The interest that we have in this social
scenario, from a design perspective, is on thecommunication system among these
people, and the way they use devices and services to communicate.
China represents by far the largest mobile market in the world, with over 900 million
active subscribers. Even if the market seems to be so mature, growth has not slowed,
with an average of 8 to 10 million new subscribers each month; half of them 3G users.
84% of Chinese youth use a mobile phone as a primary tool to access the internet.
Between 2010 and 2012, an additional 100 million people will log-in via mobile; China will
be the largest mobile internet community in the world. A survey completed by Accenture
found that 53% of Chinese respondents in urban areas currently own a smart phone, and
38% of those surveyed are planning to buy one.
The reason why the Chinese context is so peculiar though, is that the country is growing
at double the speed: while cities are becoming advanced metropolises, with outstanding
cases of innovative services that promote connectivity, the near countryside areas are
very often left behind in the process of development.
The connection between rural and urban areas, through devices designed for
inclusiveness, can help local populations keep in touch with relatives and friends from the
city, find new small business opportunities, exchange experiences, and keep updated.
The context where we focused our research is Chongming Island, a periurban area of
Shanghaiwith an agricultural vocation. This is the place we chose for prototyping
solutions, trying to improve the rural/urban balance. This context has been chosen mainly
for two reasons:
a) Chongming Island is a relatively wealthy area, compared to the average Chinese
countryside; problems here mainly come from the social disruption generated by the
migration of the young population towards the city. This aspect, which is the one where
we want to intervene with our research, is isolated from others, allowing the research to
be more easily focused and evaluated.
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b) Chongming is geographically close to Shanghai, and the relationship between the two
realities, as well as the flows of goods, people and information that connect them, is
clearly visible.
Although Chongming island is considered an important agricultural resource for the city of
Shanghai, it is pretty normal for young adults to move to Shanghai to work (normally as
taxi drivers) during the week and come back during the weekend or holidays to visit the
family. No visible value is given to the countryside, local activities and resources. Not only
do young people move to urban areas to find jobs that can economically sustain their
family, but also farmers themselves do hope for their kids a different lifestyle than what
they have. As a result, the social fabric is weakened and traditional practices and local
skills disappear. This attitude has been particularly observed during user insight research,
carried out in May 2010 together with IDEO, with the aim to understand farmers' opinions
on Chongming Island. Although most of the farmers appreciate the value of what they
consider “a healthy environment”, especially if compared to Shanghai, they also do not
think it can be attractive to young people, for finding appealing job opportunities.

2. Mobile Technology Contribution to Urban-Rural Balance.
A Design Research Initiative Between Academic and
Technology Industries.
The research we are discussing is a part of the a wider research framework called
DESIGN Harvests, that collects sustainable social and economic local initiatives to bridge
rural and urban China. The project explores the relationship between the city of Shanghai
and the villages in nearby Chongming Island, considering urban and rural as a
complementary yin yang relationship to maintain identity but promote exchanges of
resources. Design Harvests started in 2008, as a research project based on strong
academy-practitioners collaboration and interaction and involves a network of
international partners in workshops and design activities. Moreover, deep contextual
analysis and fieldwork have contributed to the creation of a local network of farmers,
inhabitants and small entrepreneurs, which are in touch and involved in the project in
different ways.
The aim of DESIGN Harvest is community revitalization, by exploring ways to connect
rural areas with the city, to generate an exchange of resources that can help generate
and envision new values as well as more sustainable socio-economic scenarios. The
proximity of the island to the city, and the way it maintained its rural identity, despite the
fast pace of growth that Shanghai has experienced in the last twenty years, makes it the
ideal field for researching the relationship between the city and the countryside. Through
the years the research has included several different initiatives related to the topics of
food production and consumption, valorisation of local heritage and crafts and technology
supported services. Two main challenges animate the research: first, the strong
ethnographic approach that is preliminary to any design action and that continues through
all the design process, second, the focus on prototype outputs, not just for a practical
evaluation of design results in the context, but mostly to continuously feed the target and
the research context with practice based experiments from which any possible future
scenario must be grounded.
The paper describes one specific research activity that is being conducted together with
Nokia, to study the contribution that Mobile Information Communication Technology can
make to help bridging the divide between the two realities. The main final outcome of the
project will be a series of prototypes, models of interaction and service systems that can
create a multi-purpose synergic connection among different resources of the urban and
rural areas.
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Evidence of China’s hyper speed development can also be found in the technological
scenario. Market segmentation does not include the typical inhabitants of countryside,
farmers, migrant workers or elderly. Current mobile products and services offered do not
positively impact rural areas, where specific communication gaps and inadequate
services are still present. Design for inclusivity (Coleman, 2007) demonstrates how
technology can have a positive impact when designed for specific target. A rural target
needs to be specifically considered, so that connections between rural and urban areas
can help the local population enhance connection with families, create business
opportunities and exchange and finally open new social and market opportunities based
on a new communication network.
The research project's vision is also consistent with the development guidelines promoted
by the Chinese government. The Twelfth Five-year Plan from the Communist Party of
China considers the development of rural area as one of the major targets in the next
five-ten year plans. Government will speed up the transformation of the rural area by
developing infrastructure with high technology and social innovation, for a more balanced
development. A strategic focus will be on technology and innovation for community
support and agriculture development.
As a part of the Design Harvests project, the research collaboration starts from a rich
ethnographic description of the Chinese countryside and the approach to physical and
services prototypes and their evaluation in the real context. The following paragraphs will
describe process, structure and ongoing results. Designed solutions will have a strong
focus on design for sociability (Moggridge, 2007). The rich ethnographic and context
research carried out in the first part of the process is meant to help the team generate
ideas that can explicitly “enhance the social web” in a creative way. For this reason,
preferred design directions are those that can have an impact on the community rather
than just on the individual.

3. Methodology
3.1 Overall Research Structure
Although the research methodology is characterized by an in-depth ethnographic
approach, desk research has been conducted for a better understanding of the mobile
technology user, and to accumulate data that could be relevant in later steps. The results
of the desk research represent a base knowledge that we acquired before the evaluation
and analysis of the ethnography results.
Different field research actions (interviews, focus groups, case studies) have been
conducted; all the activities have been documented through audio/video recording,
transcripts, documentation and visual descriptions of people and contexts.
As a final step we condensed our findings to create five Personas that represent different
typical users. These Personas will represent model users in design concept and
development tasks.
As a general consideration on the process of ethnography we need to emphasize that,
since this design research is strongly related to social interactions and cultural factors, it
should be known that some responses might not adequately reflect the reality.
Interviewees might feel uncomfortable communicating their problems, or simply their
ability of expressing or understanding their needs is limited. Both in desk and field
research, difficulty accessing Chinese data had the highest impact on evaluation and
awareness of data relevance and reliability.
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To adapt the research activities to different targets, different languages have been used.
In designing interviews and conversation tracks with the rural people, we had to face
strong language based problems and semantic bias. On the other hand, in creating a kit
for focus groups with the urban target we dealt with the difficulties of European/Chinese
visual language translation. However, from an ethnographic research point of view, this
process contributes to creating a more mature awareness of the limits and the
opportunities of designed tools for local analysis.

3.2 Desk Research
Desk research is an established design methodology that allows the research group to
collect, summarize and share available information on the topic. During preliminary desk
research different data sources on mobile market and user behavior trends have been
consulted, through papers, reports and online resources from different research institutes
and agencies. First, we looked for general technology and market trends for mobile
market and ICT devices, especially in China. This was important to understand the
technological market and how and when significant differences emerge between
urbanized and rural areas. The insights from this research are presented through
infographics, like the one below (Fig. 1).

Figure 1: sample of infographic with data of McKinsey report (2011)

The second part of the desk research, an in-depth case studies collection activity has
been conducted to better understand how technology can be applied in community based
examples of urban/rural development, and technology based agriculture/food related
services and products. Different characteristics of collected case studies have been
analyzed, such has the type and level of the interaction with the community, the quality
and the role of technology in the service provided, the type of target, the sustainability
assessment of the service. We looked for international cases of ICT and technology
based services with shared benefits between the city and the countryside, as well as
existing Chinese experiences of rural/urban interaction and community based social
services. Chinese best practices helped us to understand which motivations generate the
process and how the solution is implemented. Criteria for the selection have been: the
relevance related innovation, the focus on sustainability, the bottom-up approach, and the
completeness of the documentation available.
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Figure 2: sample of mapping and discussion of Chinese case studies

3.3 Field Research
For a deeper and more focused understanding of the context and users involved, an
ethnography based research methodology has also been developed; not all data are
quantitatively measurable, and qualitative research also falls short when no participatory
observation is employed. There is a clear difference between what people say (or what
they do when interviewed or during focus group discussions) and what they actually do.
The complexity of the ethnographic process allows the recognition of patterns of behavior
in daily life contexts and helps to understand how these patterns are organized and
changed.
For this activity, a “hybrid” approach that uses a combination of qualitative and
quantitative elements for data collection and analysis (Fielding, Schreirer, 2001) has been
adopted. Quantitative data are used not only to gather information on habits and trend,
but mainly as ice-breakers for an in-depth conversation with the interviewee. Ethnography
helped the process of qualitative understanding of the target, based on direct interactions
and conversation tools. We split the research in two different fragments: one related to
the urban/rural relationship and the other to the devices and behaviors analysis. We
represented the results of focus groups and interviews through tables and infographics
(Fig. 3) that have been used as a reference for the creation of the Personas.
We conducted a series of field research activities, trying to get as familiar as possible with
our target, through game card based focus groups, deep interviews in real context and
online surveys. Both the rural and the urban target are not considered from the point of
view of consumers, but are strictly addressed as users; we observed them trying to
understand how devices and services they use are related to communication interactions
and needs.
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Figure 3: samples of infographics analysis of ethnography data collection

A first clarification is needed. Two different ethnographic techniques and set of tools have
been used with rural and urban users. Activities more focused on interaction and
conversation, through a game-card based tool, have been developed for city users, while
more analytic ones involved farmers and rural people. Starting from a general,
established knowledge of the rural social environment, we developed specific tools to
help us investigate the way the rural target communicates, and the perception that the
urban target has about the countryside and the existing connections. The overall strategy
was to create as many open and spontaneous conversations as possible. For this reason
we tried to inspire urban participants with scenarios, evaluation of activities and desirable
services. With rural people we tried to explore topics and create dialogues in order to
grab hidden and tacit knowledge about agriculture practices, food chains and
technological literacy.
A second specification is also necessary to understand why we split the target. Previous
knowledge on the rural environment and its connections with the city didn’t allow us to
conceive the rural inhabitants as a unique and homogeneous typology of technology
users. In order to understand the scope of further design intervention both in the direction
of device and service design, we needed to focus on a better definition of our potential,
relevant and significant users. The methodology of research has been structured to
define who our user is according to three different categories: the technical literacy of the
people, the context of use of technological devices and the habits and needs that emerge
by observing daily interactions.

3.4 Brief Description of Tools
Cards
At the beginning of our ethnography research we wanted to have a general idea of users’
relationship with technology, food and rural life. We choose to have a playful way to
generate conversations with a sample of people from the city of Shanghai. Different focus
groups have been organized, trying to gather people with different backgrounds in short
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interactive sessions. We designed a series of postcards, each one with a question, an
image or a little game (Fig. 4). Participants in brainstorm sessions were asked to fill-in the
card, adding some personal data on the back and further comments as they wished..
This methodology allows us to collect different kind of data, both quantitative and
qualitative. Cards can be used whenever we want to collect inspirations and data without
having enough time to propose a more detailed research form. At the same time, though,
these cards have been used during focus groups as a starting point for dynamic
discussions on different topics, selected among the ones in the cards.
Aside from the postcards, we developed an online survey to reach a wider target from a
quantitative point of view but also looking for more unexpected citizen groups and
representatives.

Figure 4: ethnography cards used with citizens target

Interviews
The last section of the ethnography is focused instead on the rural target. We developed
two tracks for in-depth interview to be carried out in selected places in both the city and in
the countryside. The first track is intended to understand the mobile technology
purchasing behavior of farmers, migrant workers and people with low education levels. A
series of interviews were made with several mobile phone retailers in Chongming Island.
The second track is aimed to directly interact and understand the user behaviors; how do
they use their mobile, how do they communicate, how does it interfere with daily life. We
explored several locations in the island as well as in city neighborhoods where mainly
migrants, workers, blue collar and temporary employees live.
Part of the ethnography design was location and audience selection, to observe a wide
range of attitudes and behaviors, to discover or anticipate emerging needs. As such, we
mainly looked beyond core users and instead observed extreme users.

4. Target Definition. A Given Step From Design Research to
Design Concepts.
The so-called rural target, could include a variety of social types that extend further
beyond the character of the farmer. Through the interactive tools of ethnography we were
able to better define this rural target and to clarify its role and to orientate next design
steps.
The collected data presented a gap between the technical literacy of the city-based and
the countryside-based target that reflects also in the lack of information and data related

Conference Proceedings

1533

Mobile Marketplace Designing Digital Devices to Connect Rural & Urban China

to the rural segments. Ethnography helped us better define what is generally conceived
as a rural target.
By documenting their tools, tracking their uses of technological devices, exploring their
ideas on needs and limits of technology, we were able to identify a homogeneity in the
behaviors of farmers, blue collars, temporary employees, street workers, migrants and
young people with low levels of education. They commonly show communication
networks that mainly involve their family, strong-ties relationships and small businessrelated networks. Very few cases of satisfactory culture or interests based communication
have been reported. From the point of view of the technological literacy the main aspects
emerged are a diffuse lack of self-confidence for a mature and aware use of technology
communication devices with mainstream devices being considered “impossible to use”
tools.

Figure 5 : sample of visual tools for target definition

4.1 Inaccessible Target Definition Checklist
The initial assignment, as expressed in the research plan as proposed by Nokia was
“Design communication devices for an inaccessible target”.
One part of the research work has been dedicated to define, understand and explain
what do we mean by “inaccessible target”, and which criteria did we use to evaluate
inaccessibility. Design Harvests' aim is to find ways to bridge rural and urban
communities through design actions. Our focus is mainly on social factors rather than
physical ones. At the end of the ethnographic research process, we reviewed the
transcripts and videos from the interviews to verify which characteristics can provide a
coherent description of the target group in the rural community. This helped us create a
checklist that clarifies the criteria that can be used to map the target, using selected
classifiers to describe inaccessibility, as it can be seen in Figure 5.
The first step has been to determine the macro-areas that have been explored in our
research: personal sphere, technological behavior and social behavior. Then, for each
area, we specified different parameters that we used to describe our target. This has
been achieved by choosing relevant sub-categories; create a polarity axis for each of
them and visually representing the distribution of the target along the axis. To provide an
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even more synthetic evaluation of the inaccessibility of the target, one more axis has
been created that collects on one line the previous parameters. The far-left extreme of
the axis represents a totally inaccessible target (from the physical, social and
technological literacy point of view), and the far-right extremity is where the main stream
is located. The evaluation of the distribution of the target along the bar shows how people
interviewed are typically not to be considered “totally inaccessible”. This step has been
preliminary to the concept definition. The main reason for providing an accurate
description of the concept has been to understand which kind of product-service systems
can be designed for the expected users. Knowing that we are not going to design
specifically for high disability, extreme levels of social isolation, or complete technological
illiteracy, we can focus on engaging the user in some sort of collaborative system. The
Inaccessible Target Definition Checklist can also be used at the end of the design
process to map real users and their characteristics and to test and evaluate prototypes.

Figure 6: Inaccessible Target Definition Checklist

5. From Research Methodology to Concept Design
5.1 Overall Structure of Design Actions
The first phase of this research project has been addressed to the understanding of the
target that have to be considered in the wider framework of the project. Besides the
structured definition of rural and inaccessible target, as a knowledge output we gave back
to Nokia team, the design outcome of this research phase resulted in five Personas that
represent in a more clear and specific way the different segments of our target. In the
next steps these Personas will represent critical users of our future design.
The second part of the research will develop design concepts of both devices and
services. The outcome of this part will be prototypes and evaluation studies with selected
sample target group. At thetime of writing, the research team has developed ten different
concepts and we are reporting and discussing with Nokia major opportunities and
features to be further implemented in design action and development. The project will last
until early summer 2012 so a general schedule will be spend the next months to

Conference Proceedings

1535

Mobile Marketplace Designing Digital Devices to Connect Rural & Urban China

implement the design proposal together with the research investors and within the users
community. More details on the concepts are in Section 6.

5.2 Scenarios
The Scenario creation is the stage in which Personas created in the previous phases can
be implemented, by interacting with each other through technical devices that help them
to perform better and more meaningful communication exchanges. Persona design falls
far short of its potential without scenario design and walk-throughs. Starting from the
analysis of the current situation, scenarios sketch a possible future framework in which
the user acts and interacts with product and services that answer noticed needs. In our
case, through ethnography research and persona definition, we identified different
behavior and opportunities. From this information we set two couples of polarities to build
a scenario matrix. One indicates the radius of user's network, ranging from local to long
distance. The other one identifies the kind of use that is made of the communication
device: personal purpose or business. Then in the four areas of the matrix, we identified
four different possible scenarios, and mapped out where we expect our concept to be
positioned (Fig. 7). This matrix refers mainly to functions and situations of use, rather
than shape and appearance.

Figure 7: matrix of scenarios

From the analysis of scenario we set our design direction. We chose to design for long
distance communication, to use the ability of mobile technology to impact remote
communication and solve communication gaps
Working cooperation is assured and provided through local communication within
neighborhood village community centers, which form a complex system of immaterial
networks that refer to tacit knowledge, traditional habits, sharing of spontaneous
attitudes, reference persons, roles in the community, short distances and easy-to-solve
communication gaps. These not-designed communication processes currently represent
the strongest tightness within social ties, and, as a local key asset, have eventually
improved through cultural actions more than technological interventions.
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Instead, in long distance communication, more design opportunities emerge because no
existing device could really satisfy our target's needs. We evaluated design limits in
current mobile technology for people that have simple structured communication tasks;
as well the lack of interaction systems based on spontaneous emotion and real scale
visual communication (personal communication). Also, existing solutions can effectively
manage complex networks based on generic sharing of personal information and news,
but are too difficult and not adaptable to our target's needs (public communication).
The concepts we are designing cover both the area of social networking and business
bridging services. Both these scenarios involve the user in a more direct and selfengaging communication to revitalize the user's network and find new opportunities.
Users are involved in easy personal relational processes that solves distance barrier
allowing emotion to pass through.
Designed solutions are meant to cover the lack of personal value and satisfaction that is
currently perceived in daily-based communication and contribute to the development of
local small business initiatives by improving existing communication networks.

6. Concepts
At the time of writing, the research team has produced several device and service
concepts. We will shortly present two of them just as reference, later providing the
complete list. The evaluation and discussion of the concepts among the whole team and
the Nokia partners is still ongoing, so we are unable to anticipate future comments and
improvements.
We split the activity within two main generation task: an analytic way, developed internally
by the research group; and a more envisioning and explorative one, developed with a
wider design group through didactic workshops.

6.1 Sample Concepts outlines
List of concept developed: Smart Food Supply-Demand interaction, Digital Community
Card, 2-button phone, Remote Urban Gardening Alert, Online CSA - Community
Supported Agriculture, Smart Clock Phone

Concept 1 – Smart Food Supply-Demand interaction
Local producers of food and crafts do not normally consider expanding their market,
because they do not know how to reach new customers and how to keep the relationship.
In this system, producers can subscribe to a professional service, have their profile
uploaded on a website, and receive a device with a screen, a button and a gear. When a
product is ready, he can select it with the gear and push a button. The subscriber in the
city receives a notification and the electronic card that he keeps on his desk lightens up.
Both the card and the device are provided with a sensor; the subscriber can add
subscriptions to new producers just by touching with his card their devices.
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Figure 8: sample from the Concept 1 Smart Food Supply-Demand

Concept 2 – Digital Community Card
Members of the village cooperative have a personal digital card on which they can write
short messages that will appear on a board located inside the cooperative common
space. This board also includes information on price of vegetables at the market, weather
forecasts and public announcements. The common space is where weekly meetings take
place and it is situated in the local government centre.

Figure 9: sample from the Concept 2 Digital Community Card

6.2 University work
One of the partners in the research project is Tongji University in Shanghai and for this
reason it has been possible for us to involve students in a more explorative concept
generation activity.
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The first experience has been a Summer Camp, organized during the Summer of 2011,
that involved, together with Tongji, international universities that offer social innovation
related courses and are partners in the DESIS network. We asked students to design
mobile services for rural users to enhance the communication between the rural and
urban areas. In a relatively short time, the group involved in this topic developed a
conceptual prototype for a device and the related interface that can translate local dialect
in Mandarin or English, facilitating the communication between locals and visitors.
From October 2011 to January 2012, a second group of students had been involved in
the research project. During the Product-service system design course in Tongji
University, an international class was assigned the design of a “communication system
for the inaccessible target.” In this case, we allowed them to define the target themselves
without necessarily concentrating on the rural-urban topic.
One of the groups chose to investigate the daily life of migrant workers in construction
sites and developed a platform to facilitate the communication between them and their
children living far away. Another group explored old Shanghainese lane-houses, where
mainly old people live, and proposed some inexpensive, easy way for communication and
community building in the evolving city. The third group had the chance to enter a school
for deaf kids and focused on the problem of translating sign language in every-day
conversations. Their concept was a necklace with a camera that can read movements of
the hands and arms and translate signs into words.
The workshops have specific design outcomes, but beside the finalization of fully-reliable
design concepts, what is mainly important in short term research based activity is the
possibility to involve a critical number of creative minds and enlarge the perspective on
consolidated, fully explored, documented contexts, to catch breakthrough solutions that
are not inspired by daily immersive work, and could rather be inspired by local-global
contamination

Figure 9: sample from students work

6.3 Preliminary concept discussion
In this final paragraph we specify the process of concept generation, and describe the
preliminary analysis we are making to prepare the discussion with Nokia. In this way, we
expect to clarify the purpose of this prototype oriented design action.
As we described in Section 1, the aim of our research is to find solutions that can impact
not only the daily life of the single user, but that can modify and improve, in a creative
way, the communication in and among different communities.
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To foster the bridging between the rural communities and the urban ones, we decided to
follow the road of small-scale local business enhancement, to make visible the hidden
value of countryside activities and resources.

7. Conclusion and Future Development
This paper refers to the intermediate results of an ongoing research project funded by
Nokia. The final outcome will be delivered and disseminated in the second half of 2012.
In this publication we wanted to mainly discuss the methodology and the efforts of the
initial research phases. The main effort of the research has been to create a strategic use
of tools and methodologies to understand a target group and its internal variations of
technology literacy, interaction requirements and knowledge capability. The creation of
the research tools (cards, interviews, field research) has been itself a design work.
Moreover, the purpose of our design is to connect different groups through effective and
positive reciprocal communication activities that are not isolated, but inserted in an
already existing framework of information and communication networks. In this sense we
believe that a relevant contribution to apply intense methodology of ethnographic studies
is in the capacity to understand and return the complexity of processes and
transformations within the given context. Working with locals, we learnt once more that
this deep knowledge is needed to generate design interventions (that by definition are
systemic) that are not disruptive. Reducing the scale of intervention can also provide
improved localized tangible benefits.
For these reasons, we work closely with the villagers of the island, respecting existing
social ties without relying too much on our capacity of a full understanding, and reflecting
on the impact of our design work on the local context. This knowledge, learnt in the
research process, is the first content to be disseminated.
The main future outcomes will be the technological and design details of a chosen device
concept, a prototype, user interaction assessment, and a road map for mobile-based
services. Together with the industry partner we will disseminate and discuss the results
within the research community.
Similar wide socio-economic transformations as the one that we are working with, have
been disseminated through the world and recall a demand of society-oriented products
and service solution. Ultimately this research plan is expected to provide a knowledge
impact that has scalable features. For this reason we are not only involving international
students to collaborate with the research activities, but we are also sharing material,
outcomes and opportunities with the DESIS network for research on social innovation
and sustainability. The project, in fact, is not a marketing strategy, but it has to be
considered in the general framework of design for social innovation.
A final observation: putting together different design minds, involving universities,
students, professionals and companies with the field work, making people explore the
context from the inside at different layers, times and interests, brings unexpected
inspirations to the ethnographic study itself. It contributes more evidence that large-scale,
field-based studies become processes of mutual learning. Cooperation between industry
and academia can be really powerful, because it has an effective impact on the reality,
and at the same time, it contributes practically and explicitly to research and action in
social innovation horizons.
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Abstract
This paper describes observational research and verbal protocols methods,
how these methods are applied and integrated within different contexts, and
how they complement each other.
The first case study focuses on nurses’ interaction during bandaging of
patients’ lower legs. To maintain research rigor a triangulation approach
was applied that links observations of current procedures, ‘talk-aloud’
protocol during interaction and retrospective protocol. Maps of interactions
demonstrated that some nurses bandage more intuitively than others.
Nurses who bandage intuitively assemble long sequences of bandaging
actions while nurses who bandage less intuitively ‘focus-shift’ in between
bandaging actions. Thus different levels of expertise have been identified.
The second case study consists of two laboratory experiments. It focuses on
analysing and comparing software and product design teams and how they
approached a design problem. It is based on the observational and verbal
data analysis. The coding scheme applied evolved during the analysis of the
activity of each team and is identical for all teams. The structure of
knowledge captured from the analysis of the design team maps of
interaction is identified.
The significance of this work is within its methodological approach. The
maps of interaction are instrumental for understanding the activities and
interactions of the people observed. By examining the maps of interaction, it
is possible to draw conclusions about interactions, structure of knowledge
captured and level of expertise. This research approach is transferable to
other design domains. Designers will be able to transfer the interaction
maps outcomes to systems and services they design.
Keywords: expertise, focus-shift, product design, software design, design process
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Introduction
Observational research is commonly used to understand human interactions, activities or
experiences within various contexts. The techniques involve team or individual
observation, field or laboratory observations, videoing and mixed techniques (Abrams,
2000). On the other hand protocol method is used for studying various domains from
design activity, to usability studies (e.g. Cross, Christians & Dorst, 1996; van Someren,
Barnard & Sandberg, 1994). The techniques involve asking participants to ‘think aloud’ or
‘talk aloud’ while performing tasks. Both research methods complement each other. The
coding scheme applied for each approach is dependent on the context observed, task
verbalized and activities undertaken. Research rigor is maintained by triangulation. The
application of these methods and integration within different contexts are demonstrated
by the following two case studies.

Case Study One: Interaction, Expertise and Focus-shift
The first case study investigates compression bandages used in the treatment of leg
ulcers and how nurses interact and engage with these compression bandages as they
use them (Popovic & Kraal, 2008; Kraal & Popovic, 2007). In order to investigate this
understanding of the illness, its effects on people and the role of artefact (i.e. physical
interface) during the activity was required. The expertise and experience of the nurse who
applies compression bandages is critical in achieving the correct level of therapeutic
compression. In one study (Coull, Tolson, & McIntosh, 2006); 38% of nurses had
"inconsistent bandaging technique". Another study found that, when measured with a
sub-bandage pressure monitor, a surprisingly low number of nurses had effective
technique (Feben, 2003) or could achieve the correct sub-bandage pressure. Neither
study described the similarities or differences in techniques used by nurses who did
achieve correct pressure. Clearly a gap exists for an exploration of the interaction
between nurse and bandage that could begin to explain the differences in how bandages
are applied.
This research was conducted as qualitative study of nurses applying compression
bandaging to patients with venous leg ulcers. Eighteen (18) nurse-patient pairs were
video recorded during the application of compression bandages. Pairs were selected as
patients entered the treatment settings, called "Leg Clubs". The nurses observed were
skilled practitioners of compression therapy.
Following coding of verbal and observational data, The Observer (Noldus, 2010) was
used to produce time-event maps (Bodker, 1991, 1996) of interaction derived from the
coding scheme. These maps are instrumental in analyzing and understanding the
interaction, both from a bandaging point of view, and as tool to investigate mediated
interaction.
By examining the time-event maps (Bodker, 1991, 1996) it was found that nurses
frequently experienced “focus shifts” (Bodker, 1991, 1996), which can also be called
“breakdowns” (Winograd & Flores, 1987), while bandaging. A focus-shift occurs when
work is interrupted to focus on the tool at hand (Bodker, 1996, p. 150). Two types of
focus-shift were observed. In the first type, a focus-shift occurred when the bandage was
not applied correctly and was significantly re-wound to begin the bandaging task again. In
this type of breakdown the activity, applying a bandage to a leg, is the same, but the
"purposeful actions" (Bodker, 1996, p. 154) have changed. The second type of
breakdown occurred when a nurse finished applying one bandage to a leg and then had
to leave the bandaging area to locate the next bandage in the set. In this case the activity
itself has changed from applying a bandage to locating a bandage. Some nurses would
focus-shift frequently while bandaging while other nurses would only rarely focus-shift.
The following examples show a bandaging episode with few examples of focus-shifts.
Figure 1 shows the full map of the interaction for an experienced nurse.
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Figure 1 Map of interaction for an experienced nurse. Box shows location of detail view
(Figure 2)

Figure 2 Figure 1 Detail

Figure 2 is a detail view of Figure 1 from time 0:10:20 to 0:17:35 minutes. During this time
the nurse prepared bandaging materials and then bandaged the patients left leg. Figure 1
shows how the nurse did all her preparation before bandaging and then performed all the
bandaging without breaking away from bandaging actions to return to preparation of
materials. In order to prepare all the materials necessary for bandaging, the nurse
planned all of her actions before beginning the bandaging process. This demonstrated
her high level of expertise and experience in bandaging. The nurse only exhibited one
focus shift at 0:18:10 minutes and then only during a preparing stage. This is supported
by the research on expertise in other areas saying that the more experienced the nurse,
the fewer focus shifts and breakdowns. Nurses who experienced few focus-shifts seemed
to be relying on tacit knowledge as they bandaged. Rather than considering each action,
they performed sequences of actions fluently, linking many different bandaging actions
into a larger process.
Figure 3 example shows that this nurse experienced frequent focus shifts during
bandaging. In this case the nurse is bandaging only one of the patient’s legs. This map
begins after the washing and preparing of materials has taken place. She experiences a
brief focus shift while applying the undercast and then bandages fluently for almost two
minutes. The next part of the interaction is depicted more fully in figure 4.

Figure 3 Map of interaction for an inexperienced nurse. Box shows location of detail view
(Figure 4)

Figure 4 Figure 3 detail

In figure 3, from 0:04:05 to 0:09:00 minutes no planning is depicted. From 0:04:05 to
0:04:15 minutes the nurse is completing the previous bandaging action by cutting and
taping the bandage. The nurse begins doing bandaging at 0:05:30 minutes, first by briefly
explaining what she will do to the patient before actually beginning the use of the type 3c
bandage at time 0:05:50 minutes. She bandages continuously, without verbalisation until
0:07:05 minutes. It seems that she was using tacit knowledge until this point. At 0:07:05
minutes she begins using explicit knowledge during the bandaging procedure (indicated
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by the reacting code in conjunction with the doing code). The video for this portion of the
interaction shows the nurse was applying bandage incorrectly. This nurse then asks for
assistance and advice from a more experienced nurse for the remainder of the time. She
relied frequently on explicit knowledge and demonstrated focus-shift.

Case Study Two: Design Process: Similarities and
Differences – Product and Software Design
The study presented here compares the design process of two different domains—
product and software design (Popovic & Kraal, 2010). The main thrust is on the
identification of similarities and differences within the design process within and between
the domains. Two empirical studies were developed based on earlier work of product
design process and software design process.
The analysis of the observational and verbal data on how the designers worked was
conducted on a macro level for which a coding scheme was developed. The coding
schemes applied evolved during the analysis of the activity of each team and were
identical for all teams. Noldus Observer (2010) was used to assist in the analysis of
observational data and Atlas.ti verbal data (Atlas.ti,2010). The analyses encompass eight
codes: (i) problem exploration, (ii) market search, (iii) documenting, (iv) sketching, (v)
exemplar, (vi) model details, (vii) story/narrative, (viii) UI Details. The observational and
verbal data codes are summarised as follows:
1. Problem exploration: The problem exploration code refers to the product/software
designers’ approach to defining/exploring the problem in order to understand the
various possibilities within the project. They tried to understand the project by
decomposing the constraints into smaller ‘chunks’ or models.
2. Market search: The designers were searching for similar products already available on
the market. This is a common approach within the product design practice.
3. Documenting: The product designers were silently documenting relevant points from
the Internet search or making notes in reference to brief to help them understanding
the task. When the documenting code overlaps with another code, one designer is
documenting while the other designer’s behaviour is captured in the overlapped code.
4. Sketching: Sketching ideas played a significant part of the product design process. The
designers used sketches to communicate design concepts and product details to each
other. The designers used words, images and shapes to communicate concepts and
represent the understanding of the physical world of artifacts.
5. Exemplar: During the design process designers refer to an exemplar or precedent. In
design practice previous experience or design solutions are represented, stored,
retrieved in various ways. When this experience is related to physical products it is
called design precedent or exemplar.
6. Model Details: The model details code refers to the objects that designers grouped or
regrouped into sub-models.
7. Story: The story code is used when the software designers tell a narrative story about
an aspect of their design. If the story code is used in conjunction with the model code,
the designers are narrating how data flows through the model or are telling a story
with the model in order to verify that the model reflects the world, as they understand
it. If the story coded interacts with the UI (User Interface) code, the designers are
telling a story about the use of the user interface. When the story code is used at the
same time as the problem exploration code, the designers are narrating an experience
that helps them understand the problem. This might also trigger new requirements.
8. UI Details: The UI (User Interface) details code refers to the user interface (UI) details
where software designers considered the interface and user interaction during the
design process. This might occur concurrently during problem exploration.
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Product Design Process
The analysis of the product design process is based on the work of three design teams
who were working in pairs on the same problem. The design brief concentrated on a
sustainable design task involving practicing designers working in pairs with experience
from three to more than ten years. The designers were asked to design portable CD or
DVD storage. The brief provided general design constraints and a list of online resources.
Data collection methods were: observations, talk-aloud protocol and retrospective
protocol. The teams were video recorded for 45 minutes.
Figures 5, 6 and 7 illustrate the maps of the product design team activity. They illustrate
the process over the whole session and demonstrate their approaches to understanding
the problem. This analysis focused on designers’ activities during the overall project time.
Only the selected episodes are described for each product design team. Problem
exploration activity was occurring concurrently during the early stage of the design
process. This was relevant for all three teams.
Product Design Team 1 (Figure 5) began at 00:00:00 by exploring the problem. This has
been happening in various intervals during the process. The designers applied
decomposition strategies and domain knowledge by starting to explore possibilities
around the problem. Market search started at 00:03:00 and continued until 00:23:00. The
team was searching on the Internet for similar examples of the product they were to
design. The designers were documenting their findings concurrently with market search.
They were designing the product by decomposing and grouping constraints. Close to the
end of the task their sketching activity intensified and became more fluent. During the
process the designers referred to exemplars frequently. Team 1 spent 40.00% of time on
problem exploration, 32.00% on market search, 04.00% on documenting, 14.00% on
sketching and 10.00% on referring to an exemplar.

Figure 5 Product design process map (Team 1)

Figure 6 Product design process map (Team 2)

Figure 7 Product design process map (Team 3)

Product design Team 2 (Figure 6) began at 00:00:00 by exploring the problem and
continued until the end of the task. The designers applied decomposition strategies and
domain knowledge by starting to explore possibilities around the problem. The traces of
the process map were more fluid and the strategies stronger. Market search occurred
from 00:29:00 to 00:32:00. It seemed that the designers were evaluating their ideas
against the existing market. Documenting occurred at the start of the project (00:02:00 to
00:05:50). Sketching started from 00:03:00 and occurred in larger or smaller intervals and
lasted until the end of the task. The designers referred to the exemplar at the beginning of
the task (00:03:00-00:08:50) and in the middle of the process (00:21:50). Team 2 spent
62.00% of time on problem exploration, 5.00% on market search, 01.50% on
documenting, 28.20% on sketching and 03.30% on referring to an exemplar.
Product design Team 3 (Figure 7) began at 00:00:02 by exploring the problem and
continued until the end of the task. They referred immediately to the exemplars of the
product they knew by referring to the brands. They addressed the brief by exploring it and
making a decision on how to work. This strategy was guiding the team and designers’
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interaction during the design process. They did not search similar products on the market.
During the process the designers applied decomposition strategies and domain
knowledge by starting to explore possibilities around the problem. Problem exploration
finished at 00:33:70. The remaining time was spent on sketching. Documenting occurred
at the start of the project (00:00:50 and finished at 00:09:10). Sketching started from
00:00:30 and occurred in larger or smaller intervals and lasted until the end of the task.
Team 3 spent 40.30% of time on problem exploration, 00.00% on market search, 06.00%
on documenting, 50.20% on sketching and 03.50% on referring to an exemplar.

Software Design Process
The analysis of the software design process is based on the work of three design teams
who were working in pairs on the same problem (Popovic & Kraal, 2010). The design
prompt was to design a traffic flow simulation program, and the broad constraints were
given in the prompt. The design teams were video recorded for 1 hour and 50 minutes.
The expected outcomes were that the teams would ‘design interaction that the students
will have with the system’ and provide ‘a basic structure of the code that will be used to
implement this system’. The designers were allowed to re-use an existing software
package if they wished.
The designers were all expert software designers. Teams 1 and 3 applied a Model-ViewController paradigm that represents a frame in which user input, modelling of external
world and user interface are separated by three specialised tasks: the ‘view’ refers to the
output (user interface), the controller interprets an input, and the model manages the data
and behaviour of the domain (Burbeck, 1992). Team 2 adopted a different approach in
intending to build an Entity Relation (ER) Diagram to communicate and frame their
concept. The coding schemes applied evolved during the analysis of the activity of each
team and were identical for all teams.
Figures 8, 9 and 10 illustrate the maps of the software design team activity. They
describe the dynamics of the process over the whole session and demonstrate the
differences and similarities in their approaches to understanding the problem. This
analysis focused on designers’ activities during the overall project time. Design activities
such as model detailing; documenting and providing narrative about the model were
undertaken concurrently at various intervals during the early stage of the design process.
Toward the end of the process, the designers discussed the model again. In summary,
Team 1 spent 73.29% of time on problem exploration, 28.27% on model details, 17.88%
on narrating the story, 10.98% on UI details and 1.21% on documenting. The Team 2
spent 47.56% of time on problem exploration, 23.43% on model details, 20.00% on UI
details, 6.13% on narrating the story, and 2.76% on documenting (Figure 9).

Figure 8 Software design process map (Team 1)

Figure 9 Software design process map (Team 2)
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Figure 10 Software design process map (Team 3)

The Team 3 designers (Figure 10) began by exploring the problem. At 00:08:53, they
explored the details of their model in the context of exploring the problem, before
returning to only consider the problem. At 00:09:25, they considered the model in the
context of understanding the problem. From 00:11:06 to 00:11:19 they worked on the
model, again using it to aid and explore their understanding of the problem. At
00:12:49,they told a brief story, stopping at 00:13:00. They then worked on the model
again, still exploring and understanding the problem. As they finished using the model to
understand the problem (00:14:28), they told another story (from 00:14:27 to 00:14:34) to
complete and illustrate their new addition to the model. They were still working on
understanding the problem. They continued with exploration and, at the end of the
project, they concentrated on the details of the model. The team spent 87.95% of time on
problem exploration, 38.13% on model details, 20.73% on narrating the story, 1.64% on
UI details, and 0.00% on documenting.

Discussion
The findings presented in Case Study One have the potential to be valuable not only to
the nursing field because they could be used to identify different degrees of expertise and
are transferable to other domain. Identifying expertise is important because of its effects
on interaction and outcomes. The typical way that expertise in bandaging is assessed is
to have nurses bandage people who are wearing sub-bandage pressure sensors on their
legs. People with leg ulcers cannot wear the sensors. Consequently, sub-bandage
pressure sensors can only be used on people with healthy legs who do not actually
require compression therapy.
The results of this study demonstrate an additional way of assessing expertise (Popovic
& Kraal, 2008). Importantly, this way of assessing expertise is non-invasive and can be
used in the field as well as in laboratory settings. Therefore, it is suggested that
observation of practice complements existing methods of assessing expertise. If the
expertise is assessed within the context, then it has better potential to be applied to the
design of future activities, artefacts and interfaces that will better support the required
interaction.
Each nurse whose interaction is described experienced at least one focus-shift while
treating the patient. Nurse 1 had a brief focus-shift while preparing to bandage the
patient’s second leg. Nurse 2 had, among others, a long focus shift while bandaging that
was related to her inexperience with the bandage at hand. These different experiences of
focus-shifts demonstrate different levels of fluency in bandaging. Nurse 1 is clearly the
most experienced as she bandages fluently without focus shifting to acquire additional
materials,
Nurse 2 shows a focus-shift while using a bandage rather than between bandages. It
seems that the nurses who experience frequent focus-shifts are relying on explicit
knowledge when they bandage. Nurse 2 uses explicit knowledge about the application
technique of the bandage in order to complete the process. In contrast, Nurse 1
bandages only using tacit knowledge. She has prepared all the bandaging materials
before beginning bandaging, making it possible for her to use her tacit knowledge while
bandaging and maintain a "flow state" (Csikszentmihalyi, 1992). It is apparent that Nurse
2 has also prepared the materials beforehand, as she does not break away during
bandaging to prepare subsequent materials however Nurse 2 is hampered by her
apparent lack of experience in performing bandaging. The main difference is that the
expert nurse demonstrated the high level utilisation of tacit knowledge represented
through planning (Popovic & Kraal, 2008), continuous interaction and engagement.
Having seen that the more expert nurse’s interaction with the bandages is more fluent, it
can be suggested that when nurses bandage fluently, demonstrating high expertise, they
interact through the bandages in pursuit of the higher goal of "treating a patient". That the
tool being used by an expert "disappears" while being used is often taken as read. As
Bodker puts it "The proficient user normally does not carry out actions on the artefact"
(1991, p. 83). Conversely, it is usual to suggest that when the nurses experience focusshifts they cease their pursuit of the higher goal of "treating a leg ulcer" and instead focus
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on "using a bandage". This can be seen in the map of Nurse 2's long focus shift (Figures
3 and 4) while bandaging that suggests that the bandage became the object of her
interaction rather than the patient.
However, in contrast, it is not apparent from the maps that the more fluent nurses were
unaware of the bandages. Indeed, having observed many nurses bandaging, and spoken
with many about the process of learning to bandage, it seems that nurses who bandage
fluently are simultaneously aware of the bandage and their higher goal. As Verbeek notes
“someone who plays the piano is directed toward the music and at the same time is
substantially involved with the piano itself. [I]ts machinery is not completely in the
background but not entirely in the foreground either” (2005, p. 194). Verbeek calls this
“focal engagement” (2005, p. 195) and contrasts it with “effort” (2005, p. 195). This
distinction can be seen where Nurse 2 puts a lot of effort into her engagement with the
bandages (Figure 4) while Nurse 1 is focally engaged, that is aware of both the artefact
and the thing that the artefact makes possible.
This duality of awareness possessed by experts is not described in standard models of
expertise. Instead, experts are thought of as having operationalised lower-level actions to
the degree that they are no longer aware of the functioning of the artefact (Dreyfus,
Dreyfus, & Athanasiou, 1986, cited in Bodker, 1991, p. 83). This simultaneous awareness
of material and goal may be more tacit than explicit. This duality of awareness can be
attributed to her expertise level as she was able to accesses the knowledge in a more
efficient way. This is demonstrated by an ‘intuitive’ performance (Blackler at al., 2010). An
earlier model of novices and experts in which their differences were outlined also
supports this. Based on this earlier research, the expert nurse demonstrated stable
internal representation and large pattern perception. In this case context-mediated
interaction (CMI) is demonstrated by the level of expertise and experience, tacit and
explicit knowledge. CMI allows a consideration of the wider context in which an artefact is
used, both in the physical and the emergent sense.
There were differences and similarities in the product/ software design teams’
approaches within and across the domains. Product design teams’ approaches differ.
Teams 1 and 2 explored the problem until the end of the project, while Team 3
concentrated on sketching. The product designers transformed incomplete information
into specifications and requirements. Team 1 and 2 did market search during the problem
decomposition. The designers wanted to be sure that their designs stood out compared
to existing products. They wanted to ensure that their designs would have competitive
advantage. Team 3 did not do market search. Rather they applied an opportunistic
approach and concentrated on ‘idea generation’. All teams were documenting, sketching
and referring to exemplars (precedents) during the design process. Designers were also
referring to products’ physical details in order to interpret their use. The designers made
decisions at the various levels of problem decomposition (Figures 5, 6 and 7); some of
them did not carry them out until the end of the project. The strategies were not strong
and the focus was on goal-limited strategies (Alexander & Judy, 1988; Popovic, 2004).
The teams inferred from the expected solution (Cross, 2004; Popovic, 2004). All three
teams demonstrated that sketching was an important part during the design process. The
visual language that designers used might represent their thoughts and knowledge, or
new thought generation and stimulates new creative and analytical thinking (Oxman,
2002; Popovic, 2004).
Software design teams’ approaches also differ. Teams 1 and 3 adopted a more
structured combination of top-down and bottom-up approaches (prescriptive software
design models) during the problem decomposition (Figure 8 and 10), while Team 2
adopted a more opportunistic and iterative approach (Figure 9), however, some of them
did not carry them out until the end. Guidon (1990) points out that, in the early stage of
the design process, software designers transform incomplete information into the
specification and requirements. The ill-defined strategies and goals prevented the
emergence of strong strategies as the focus was on goal-limited strategies (Alexander &
Judy 1988; Popovic, 2004) with the emergence of constraints grouping into the larger or
smaller partial solutions (Popovic, 2004), particularly with respect to sub-models.
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Conclusion
Case Study One informs nursing practice but its findings are transferable to other
domains including design. Within the design domain their applicability is mainly within
interface and interaction design. This includes their potential transfer to the design of
interfaces, designing for user experiences and an activity focused scenario. For example:
an interface can be designed to support an intuitive performance and minimize focus-shift
by researching and identifying users’ experiences (Popovic & Kraal, 2008). By
transferring knowledge about their experiences and familiarity into an interface design the
transition between expertise levels will be achieved faster. Another example of
application refers to context aware interfaces. In this case, an interface should have the
potential to adapt and support users’ awareness of higher goals and an artefact
simultaneously. These are just few examples of potential knowledge transfer and its
applications. Further research is needed to test this. This research has opened another
opportunity that is to apply the same research approach and study focus-shift of expert
and novice designers and its implication to the design process and outcome.
The research methodology and analysis techniques are novel, particularly with regard to
the areas of investigation. Visualization of long sequences of interaction has allowed
seeing hidden relationships between actions and tacit and explicit knowledge and
expertise differences. The complex interplay and interrelation of interaction, tacit and
explicit knowledge, expertise and experience was demonstrated.
The significance of the Case Study One research is in its potential application to artefact
design. This research has advanced knowledge about user experiences, expertise,
performance and engagement. It shows when and how tacit and explicit knowledge were
used. The most significant findings are about user’s focus-shifts and how these relate to
expertise level and performance. However, this knowledge is also transferable to other
domains. Its relevance to design is outlined and supported by examples. Future research
will test the findings demonstrated in this paper within the design domain and expand this
research toward the investigation of designer’s focus-shifts during the design process.
This can contribute to the significant expansion of the design process as a whole.
The Case Study Two confirms that level of expertise plays an important role in problem
representation, and this is demonstrated by studying different levels of expertise during
the early (conceptual) stage of the product/ software design process. However, the main
strength of this work is that it describes expertise through the early stages of the design
process, and has opened an avenue for better understanding of the importance of
interaction among general strategies, domain-knowledge and narratives. The structure of
knowledge captured from the analysis of the design team maps can be utilized to
contribute to a better understanding of the connection between and integration of
interface variables.
The maps of interaction are instrumental for understanding the activities and interactions
of the people observed. By examining the maps of interaction and associate
verbalization, it was possible to draw conclusions about interactions, structure of
knowledge captured and level of expertise. This research approach is transferable to
other design domains. Designers will be able to transfer the interaction maps outcomes to
systems and services they design.
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